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PREFACE 


Had  I  remained  in  the  medical  profession,  I  should  not  have 
published  such  a  work  as  the  following,  which  I  have  been  for  a 
considerable  time  preparing  for  the  press,  with  the  view  of  retir- 
ing from  that  profession. 

There  is  generally  but  one  motive  for  members  of  the  medical 
profession  addressing  the  public  respecting  the  cure  of  diseases.  . 
When  this  is  done,  it  is  justly  considered  discreditable.  The 
party  addressed  is  confessedly  incapable  of  judging  of  the  accura- 
cy of  what  is  said;  and  those  who  adopt  such  a  course  are  gener- 
ally men  who  have  failed,  by  a  knowledge  of  their  profession,  and 
a  regular  performance  of  its  duties,  to  obtain  the  public  confi- 
dence. As  might  be  expected,  therefore,  they  are  generally  the 
least  capable  of  the  task  they  have  undertaken. 

I  address  the  public,  I  hope  I  may  be  permitted  to  say,  under 
wholly  different  circumstances.  I  have  been  extensively  engaged 
in  the  practice  of  medicine  for  between  thirty  and  forty  years,  and 
am  well  known  to  have  devoted  much  time  to  the  study  of  the 
laws  of  our  frame,  as  appears  from  twelve  papers  presented  to  the 
Royal  Society  of  London,  and  Published  in  the  Philosophical 
Transactions,  between  the  beginning  of  the  year  1815  and  the  end 
of  1836,  four  editions  of  my  Inquiry  into  the  Lawrs  of  the  Vital 
Functions,  and  seven  editions  of  my  Treatise  on  Indigestion;  the 
original  parts  of  which  publications  rest  on  certain  laws  of  the 
animal  system,  a  knowledge  of  which  it  will  appear,  from  what  I 
am  about  to  say  in  this  preface,  was  the  result  of  the  inquiry  just 
referred  to;  and,  on  the  necessary  inferences  from  those  laws,  what 
I  regard,  and  is  now  regarded  by  many  others,  as  a  greatly  im- 
proved treatment  of  the  class  of  diseases  which  forms  the  subject 
of  this  volume,  is  founded.* 

*  The  Inquiry  referred  to  in  the  text  was  begun  while  I  was  a  student  at  the 
University  of  Edinburgh,  and  continued,  as  far  as  the  more  active  duties  of  my 
profession  permitted,  to  the  end  of  the  year  1836,  a  period  of  about  forty  years,  at 
which  time  I  considered  the  investigation  as  completed.  My  attention  was  early 
called  to  the  inconsistencies  which  prevail  respecting  the  general  laws  of  our  frame, 
and  I  have,  through  the  greater  part  of  not  a  short  life,  been  more  or  less  employed 
in  an  attempt  to  remove  them;  an  account  of  the  progress  of  which  the  Royal 
Society  of  London,  as  just  observed,  has  from  time  to  time,  since  the  beginning  of 
the  year  1815,  done  me  the  honor  to  publish;  and  in  the  year  1836,  although  in  op- 
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The  present  edition  of  my  Treatise  on  Indigestion  is,  m  sev- 
eral respects,  very  different  from  the  seven  editions  which  preced- 
ed it.  To  these  editions,  and  particularly  to  the  seventh,  which 
is  not  yet  out  of  print,  I  must  refer  for  the  symptoms  and  treat- 
ment of  ordinary  cases  of  indigestion.  The  present  edition  is  de- 
voted to  the  consideration  of  the  nature  and  tendencies  of  this 
disease,  when  confirmed  by  continuance,  in  which  state  it  has,  in 
common  language,  obtained  the  name  of  bilious  complaints;  but  in 
consequence  of  the  physiological  errors  which  prevail  in  our  pro- 
fession, without  its  nature  and  tendencies  having  been  understood, 
and  consequently  a  diagnosis  between  it  and  common  cases  of  in- 
digestion pointed  out;  which,  from  its  being  the  most  hereditary 
disease  we  are  subject  to,  its  great  frequency  in  this  country,  and 
the  important  influence  of  the  liver  on  all  other  vital  organs,  is  of 
far  greater  consequence  than  has  been  supposed,  and  renders  a 
diagnostic,  by  which  it  may  be  correctly  distinguished  in  each  of 
its  different  stages,  and  an  appropriate  treatment  adapted  to  each 
of  these  stages,  often  necessary  to  relieve  severe  suffering,  and  al- 
ways so  where  the  suffering  has  become  permanent,  which  is  the 
usual  consequence  of  its  continuance,  in  order  to  prevent  a  more 
or  less  distant  but  at  length  a  rapidly  fatal  termination. 

All  medical  men  of  any  standing  must  have  seen  instances  in 
which,  after  long-continued  and  severe  suffering,  death  has  rapidly 
ensued,  to  their  own  surprise,  as  well  as  that  of  the  friends  of  the  suf- 
ferer, without  their  being  able  to  explain  satisfactorily  why  symp- 
toms, which  do  not  usually  indicate  such  immediate  danger,  were  the 
only  symptoms  which  immediately  preceded  the  fatal  termination. 
From  what  is  stated  in  this  volume,  I  trust  it  will  appear  in  what 
manner  this  and  other  evils  which  I  shall  have  occasion  to  point 
out,  may  be  referred  to  the  physiological  errors  at  present  influenc- 
ing the  practical  department  of  our  profession,  and  by  what  means 
these  evils  may  be  corrected. 

What  are  commonly  called  bilious  complaints,  as  well  as  all 
other  morbid  states  affecting  the  brain  and  spinal  marrow,  are, 
strictly  speaking,  constitutional  affections,  which,  in  their  various 
and  more  severe  forms,  often  degenerate  into  some  of  the  most 
fatal  diseases   to  which  we  are  subject;  and  which  are  rendered 

position  to  the  practice  of  the  Society,  it  did  me  the  farther  honor  to  recapitulate  in 
the  Philosophical  Transactions  in  a  more  concise  form,  although  the  recapitulation 
occupies  a  considerable  space,  the  whole  of  the  results  of  the  inquiry  which  had  ap- 
peared in  its  Transactions,  for  the  purpose  of  bringing  them  into  one  view,  in  order 
that  the  necessary  inferences  from  them,  when  an  opportunity  is  afforded  of  com- 
paring together  the  various  positions  at  which  I  had  arrived,  might  be  apparent. 

In  an  Appendix  to  the  present  publication,  I  have  been  permitted  by  the  Royal 
Society  of  London  to  republish  from  the  Philosophical  Transactions  the  principal 
facts  on  which  this  treatise  is  founded;  which,  at  the  same  time  that  it  makes  the 
reader  acquainted  with  those  facts,  proves  that  my  statements  had  obtained  the  sanc- 
tion of  some  of  the  first  physiologists  of  our  times,  who  always  form  a  part  of  the 
council  of  the  Royal  Society. 
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doubly  dangerous,  as  will  appear  from  the  relation  which  subsists 
between  the  different  stages  of  such  cases,  from  mistaken  views 
which  have  arisen  respecting  some  of  the  most  influential  laws  of 
our  frame. 

As  the  object  of  this  publication  is  to  explain  the  nature  and 
check  the  great  fatality  of  such  cases,  both  these  subjects  are  more 
fully  considered  in  the  following  pages  than  in  any  other  of  my 
publications;  and  as  it  is  necessary  for  these  purposes  to  enter 
more  fully  into  the  inferences  from  my  physiological  investigations 
than  I  had  previously  done,  it  is  on  this  account  that  the  present 
volume  is  addressed  to  the  members  of  the  medical  profession,  as 
well  as  to  the  public. 

The  first  and  only  public  attempt  I  have  made  to  enter  on  the 
whole  of  the  practical  part  of  the  subject  was  in  the  fourth  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  published  in 
1839;  for  although  I  had  been  long  acquainted  with  the  physiologi- 
cal facts,  it  was  not  till  within  the  last  ten  or  twelve  years  that  I 
saw  the  whole  of  their  bearing  on  the  practical  department  of  our 
profession,  and  consequently  still  later  before  I  had  that  direct 
practical  proof  of  the  accuracy  of  my  inferences  which  I  consid- 
ered necessary  to  entitle  me  to  lay  the  results  before  the  public. 
In  the  present  treatise  I  have  been  enabled  to  enter  on  them  much 
more  fully  than  in  that  just  mentioned,  both  from  additional  expe- 
rience and  reflection,  and  because  the  object  of  the  present  pub- 
lication is  wholly  of  a  practical  nature. 

I  have  attempted  in  it  to  bring  the  subject  into  one  view,  and  to 
express  myself  in  the  simplest  language  I  can,  that,  for  reasons 
fully  stated  in  this  preface,  the  non-professional  reader  may  com- 
prehend whatever  is  necessary  to  be  attended  to,  in  order  to  un- 
derstand and  prevent  the  usual  consequences  of  uniform  and  long- 
continued  derangement  of  the  digestive  process,  which  is  the 
source  of  all  our  powers,  and  on  the  healthy  state  of  which  both 
our  present  comfort  and  usefulness,  and,  eventually,  the  continu- 
ance of  our  lives,  depend;  and  that,  as  I  have  just  observed,  in  a 
way  that  has  not  hitherto  been  understood,  and  which  has  prevent- 
ed our  making  the  necessary  distinctions  between  the  effects  pro- 
duced by  the  temporary  and  permanent  derangement  of  the  di- 
gestive process,  that  is,  between  a  temporary  disease  unattended 
by  danger,  and  the  treatment  of  which  is  well  and  generally  un- 
derstood in  our  profession,  and  one  that  strikes  at  the  very  source 
of  all  our  powers,  and  the  successful  treatment  of  which  is  at  present 
unknown;  for  my  efforts  to  make  the  latter  generally  known  have 
been  counteracted  in  the  way  I  shall  explain  in  this  preface, — the 
cause,  indeed,  of  the  present  publication.  It  is  a  state  of  disease 
which,  if  the  patient  is  not  cut  off  by  the  supervention  of  some 
more  rapid  disease,  to  which  it  renders  us  more  liable  than  in 
health,  necessarily,  we  shall  find,  ends,  if  not  removed  in  its  ear- 
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lier  stages,  in  a  certainly,  and  at  length  a  rapidly  fatal  termina- 
tion,— and  thus  many  thousands  of  lives  are  yearly  sacrificed  even 
in  this  country,  in  which,  I  believe,  we  are  entitled  to  say  the 
medical  profession  is  belter  understood  than  in  any  other. 

It  is  observed  in  the  introduction  to  the  third  part  of  the  fourth 
edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  that 
the  defects  in  the  practical  department  of  our  profession  which  the 
Investigation  above  referred  to  tends  to  supply,  are, 

"1.  Our  not  being  sufficiently  aware,  from  a  defective  know- 
ledge of  the  relation  which  the  various  functions  bear  to  each 
other,  of  the  tendencies  of  continued  states  of  chronic  disease; 
in  consequence  of  which,  in  a  numerous  class  of  such  diseases, 
the  curative  stages  are  often  allowed  to  pass  disregarded. 

"  2.  The  attention  in  many  acute  diseases,  from  the  same  cause, 
being  often  confined  to  the  more  evident  train  of  symptoms,  where 
the  derangement  has  had  its  origin  in  a  more  obscure  affection., 
without  the  removal  of  which  that  of  the  more  prominent  disease 
is  impossible;  and, 

"  3.  From  our  not  having  been  aware  either  of  the  nature  or 
most  important  functions  of  the  nervous  influence,  or  of  the  seat 
of  the  organs  which  alone  supply  thatA influence,  and  on  which  those 
functions  immediately  depend;  we  have  neither  been  aware  of 
many  of  the  symptoms  which  indicate  its  failure,  nor  in  possession 
of  the  most  effectual  means  of  remedying  its  defects." 

A  little  reflection  at  once  points  out  that  a  mistake  with  respect 
to  the  seat  of  the  organs  of  any  important  vital  function,  or  set  of 
functions,  the  nature  of  the  powers  which  maintain  them,  the  laws 
they  obey,  and  the  relations  they  bear  to  each  other,  must  neces- 
sarily tend  to  obscure  our  knowledge  both  of  the  nature  of  their 
diseases,  and  the  effects  of  the  remedies  which  relieve  them. 

If  any  person  acquainted  with  the  present  state  of  our  profes- 
sion does  me  the  honor  to  peruse  this  Treatise,  I  think  he  wiU 
excuse  my  saying  that  it  will  afford  aid  where  aid  is  most  wanted. 

Amidst  the  various  improvements  which  have  taken  place  in 
the  state  of  the  medical  profession,  our  knowledge  of  the  nervous 
system  has  remained  nearly  stationary.  The  nervous  influence 
has  been  regarded  as  of  a  naluro  so  obscure,  that  an  attempt  to  re- 
fer it  to  any  more  general  principle  would  necessarily  be  vain; 
and  we  have  in  little  or  no  degree,  for  several  centuries,  advanced 
either  in  our  knowledge  of  the  power  on  which  its  phenomena  de- 
pend, or  the  modifications  of  that  power  by  which  each  of  its  va- 
rious functions  is  immediately  effected;  no  serious  attempt,  as  far 
as  I  know,  having  been  made  to  determine  either  of  these  points. 
Nor  have  the  limits  of  its  functions  been  accurately  ascertained,  no 
correct  line  of  distinction  having  been  drawn  between  the  nervous 
and  sensorial  functions,  although  it  is  evident  to  the  most  careless 
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observer  that  these  functions  are  of  the  most  dissimilar  nature; 
hence  a  difficulty  confessed  by  M.  le  Gallois,  to  which  I  shall  pre- 
sently refer;  nor  has  even  the  seat  of  the  organs  of  the  nervous 
power,  properly  so  called,  been  ascertained. 

The  nerves,  we  shall  find,  convey  three  different  species  of  in- 
fluences of  the  most  dissimilar  properties;  so  much  so,  that  there 
is  not  even  one  property  in  common  to  the  three  species,  each  be- 
ing conveyed  by  its  own  class  of  nerves:  yet  we  still  speak  as  if 
there  were  but  one  species  conveyed  by  all  nerves;  nay,  we  shall 
find  that  there  is  one  of  those  classes  of  nerves,  although  so  called 
from  their  resemblance  to  other  nerves,  that  belongs  not  to  the 
nervous  system,  properly  so  called,  which  conveys  an  influence 
and  contributes  to  functions  of  a  wholly  different  nature  from  those 
which  belong  to  that  system.  In  consequence  of  our  ignorance  of 
the  source  from  which  the  nervous  system  derives  its  power,  we 
have  not  only  failed  in  drawing  a  correct  line  of  distinction  between 
the  functions  of  the  nervous  and  sensorial  powers,  but  also  between 
the  organs  of  those  powers. 

We  shall  find,  indeed,  that  we  have  not  only  had  no  correct 
knowledge  of  the  functions  of  the  different  parts  of  the  nervous  sys- 
tem, but,  from  too  hasty  inferences,  even  ascribed  to  one  set  of 
organs,  functions  of  the  most  important  nature,  which  belong  whol- 
ly to  another. 

Is  it  possible  that  such  defects  of  knowledge,  and  necessarily 
consequent  confusion  respecting  organs  which  we  shall  find  supply 
the  leading  power  in  all  those  functions  which  maintain  the  due 
structure  of  our  frame,  can  exist  without  interfering  with  the  regu- 
lation of  the  most  effectual  means  for  restoring  them,  when,  from 
the  various  causes  of  injury  to  which  their  organs,  like  all  others, 
are  necessarily  more  or  less  exposed,  they  had  deviated  from  a 
state  of  health,  without  being  deprived  of  some  part  of  the  means 
by  which  the  restoration  of  this  state  may  be  effected?  How  far 
it  has  had  this  effect  will  appear  from  the  statements  I  am  about 
to  make  in  the  first  part  of  the  following  treatise,  from  which  we 
shall  find  that  in  many  cases  the  correction  of  the  errors  here  re-, 
ferred  to  renders  recovery  both  more  speedy  and  more  certain; 
and  in  some  cases  of  frequent  occurrence,  and  of  the  most  formid- 
able nature,  influences  our  treatment  of  disease,  even  to  the  extent 
of  changing  the  almost  certain  fatality  of  the  case  into  a  similar  cerr 
tainty  of  recovery.  It  is  the  conviction  of  the  accuracy  of  these 
statements  that  has  induced  me  to  offer  the  following  volume  to 
the  public;  nor  could  I  leave  the  profession  with  an  easy  min, 
without  having  done  all  I  could  to  make  them  known.  It  remains 
with  the  reader,  when  the  facts  are  laid  before  him,  to  judge  how 
far  they  sanction  such  a  feeling. 

Many  of  the  physiological  inconsistencies  referred  to  in  the  pre- 
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ceding  pages  were  for  a  short  time  supposed  to  have  been  removed 
by  the  experimental  inquiry  of  M.  le  Gallios,  entitled  "  Experien- 
ces sur  le  Principe  de  la  Vie,  notamment  sur  celui  dc  Movement 
du  Cceur,  et  sur  le  Siege  de  ce  Principe;"  respecting  which  the 
class  of  Physical  and  Mathematical  Sciences  of  the  Institute  of 
France  received  from  their  committee,  consisting  of  the  celebrated 
M.  de  Humboldt,  M.  Halle,  and  M.  Percy,  a  very  long  report, 
which  is  given  in  the  first  part  of  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  after  all  the  experiments  had  been  repeated  in 
their  presence,  and  which  concludes  in  the  following  manner: — 

"  In  a  word,  it  appears  to  us  that  we  may  say  of  the  authors 
who  have  had  some  views  on  the  subjects  of  which  M.  le  Gallois 
treats,  what  M.  Laplace  has  said  with  so  much  justice  on  a  simi- 
lar occasion;  namely,  one  may  there  meet  with  some  "truths,  but 
they  are  almost  always  mixed  up  with  so  many  errors  that  their 
discovery  belongs  only  to  him  who,  separating  them  from  this  mix- 
ture, succeeds  by  calculation  or  observation  in  effectually  estab- 
lishing them. 

"  The  opinion  of  your  Committee  is,  that  the  work  of  M.  le 
Gallios  is  one  of  the  most  excellent,  and  certainly  the  most  im- 
portant, which  has  appeared  in  physiology  since  the  learned  exper- 
iments of  Haller;  that  this  work  will  make  an  epoch  in  that  science 
over  which  it  must  spread  a  new  light;  that  its  author,  so  modest, 
so  laborious,  so  meritorious,  deserves  that  the  Class  bestow  on  him 
its  especial  commendation,  and  all  the  encouragement  which  it  can 
give.  They  cannot  help  adding,  that  the  memoir  of  which  they 
have  given  an  account  is  worthy  to  accupy  a  distinguished  place  in 
the  Transactions  of  learned  correspondents,  if  the  publicity  of  the 
important  discoveries  contained  in  it  may  be  deferred  to  the  time, 
perhaps  distant,  of  the  publication  of  those  transactions. 

(Signed)  "  De  Humboldt. 

"  Halle. 
"  Percy. 

"  The  Class  approve  their  Report,  and  adopt  its  conclusions. 

"  It  moreover  decrees,  that  the  Report  shall  be  printed  in  the 
History  of  the  Class,  and  that  the  Committee  of  the  Class  shall 
make  arrangements  with  M.  le  Gallois  for  defraying  the  expenses 
which  have  been  occasioned  by  his  experiments,  and  enabling  him 
to  continue  them. 

"  Certified  to  be  conformable  to  the  original. 

"  G.  Cuvier,  Perpetual  Secretary.''1 

Under  such  patronage,  it  is  not  surprising  that  the  conclusions 
at  which  M.  le  Gallios  had  arrived  were  generally  admitted  both 
in  this  country  and  the  Continent;  and  it  must  appear  an  extraor- 
dinary assertion  that,  as  far  as  I  am  capable  of  judging,  the  exper- 
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iments  of  M.  le  Gallois  do  not  warrant  any  one  of  the  general  in- 
ferences stated  by  the  committee  as  their  results.  It  is,  however, 
I  Believe,  since  the  public  repetition  of  my  experiments,  both  in 
London  and  Paris,  confirming  the  results  I  had  obtained — made 
in  the  latter  city  on  a  far  more  extensive  scale  than  has  been  at- 
tempted in  this  country, — generally  admitted  that  such  is  the  case. 
An  account  of  all  the  experiments  by  which  this  was  proved  will 
be  found  in  the  Phil.  Transactions  of  London,  between  the  be- 
ginning of  the  year  1815  and  the  end  of  1836,  and  in  the  second 
part  of  the  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vi- 
tal Functions,  published  in  1839.  See  the  notes  in  the  15th  page 
of  this  preface. 

The  Report  of  the  Committee  of  the  Institute  of  France, 
given  in  the  first  part  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions,  as  a  review  of  the  state  of  our  knowledge  of  the  sub- 
ject at  the  time  M.  le  Gallois  began  his  experiments,  appears  to 
be  accurate,  well  arranged,  and  sufficiently  comprehensive.  As 
an  account  of  his  experiments  and  opinions,  nothing,  as  far  as  I 
can  judge,  can  be  more  clear  and  correct;  but  as  an  estimate  of 
the  merit  of  his  work,  it  does  not  deserve  the  same  praise.  It 
overlooks  defects  both  in  the  experiments  and  reasonings  of  M.  le 
Gallois,  which  invalidate  all  his  most  important  conclusions,  and 
leave  him  the  discoverer  of  certain  unconnected,  though  most  val- 
uable facts,  instead  of  the  author  of  a  new  system,  founded,  as  the 
report  alleges,  on  a  basis  never  to  be  shaken. 

If  the  conclusions  at  which  M.  le  Gallois  arrived  be  not  legiti- 
mate inferences  from  his  experiments,  the  explanations  of  the  long 
contested  points  founded  on  these  inferences,  respecting  the  action 
of  the  heart  and  vessels,  the  nature  and  origin  of  their  power, 
the  relation  which  they  bear  to  the  various  organs  of  the  nervous 
system,  properly  so  called,  and  the  relations  of  both  the  nervous 
and  muscular  systems  to  the  sensorial  system,  founded  on  them, 
are  necessarily  inadmissible. 

With  regard  to  the  last,  the  most  complicated  of  these  divisions 
of  the  subject,  namely,  the  relation  of  the  muscular  and  nervous 
svstems  to  the  sensorial  system,  the  inadequacy  in  one  respect  of 
M.  le  Gallois's  inferences  to  explain  its  phenomena,  as  appears 
from  what  I  am  about  to  say  in  this  preface,  he  has  himself  can- 
didly acknowledged. 

In  some  other  instances,  the  means  of  refuting  his  inferences 
were  even  then  at  hand,  without  his  appearing  sensible  of  their  be- 
ing so.  He  observes,  for  example,  in  the  commencement  of  his 
work,  "  Ce  que  j'y  ai  dit  du  coeur  pouvant  s'appliquer  aux  autres 
organes  des  fonctions  involontaires,  la  question  peut  etre  conside- 
ree  plus  generalement  comme  la  determination  du  siege  du  prin- 
cipe  qui  preside  a  cet  ordre  de  fonctions."     Yet  he  shows  that 
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decapitation   does   not   influence   the  function  of  the   heart,  while 
even  then  it  was  known   that   the  division  of  the  eighth   pair   o 
nerves  in  the  neck  more  or  less  injures  that  both  of  the   lungs  and 
stomach. 

Thus  we  must  wholly  dissent  from  the  following  opinion  ol  the 
committee,  that  "  the  results  of  M.  le  Gallois's  experiments  re- 
solve with  ease  all  the  difficulties  which  have  arisen  from  the 
days  of  Haller  respecting  the  causes  of  the  movements  of  the 
heart."  These  experiments,  indeed,  by  ascertaining  some  facts 
of  great  importance,  while  others  immediately  connected  with 
them  escaped  M.  le  Gallois  attention,  have  left  the  subject  in 
greater  confusion  than  he  found  it.  Instead  of  removing  the  diffi- 
culties which  formerly  existed,  the  valuable  additions  he  has  made 
to  our  knowledge  have  shown  us  others. 

The  heart's  being  subject  to  the  influence  of  the  passions,  for 
example,  although  independent  of  the  brain,  on  wThich  so  much 
has  been  written,  is  not  more  difficult  of  explanation  than  that  the 
destruction  of  the  same  part  of  the  spinal  marrow  should,  ac- 
cording to  the  wray  in  which  it  is  effected,  either  instantly  destroy 
the  power  of  the  heart  and  vessels,  or  not  in  the  least  influence  it. 

I  have  had  occasion,  in  the  first  part  of  my  Inquiiy  into  the 
Laws  of  the  Vital  Functions,  to  point  out  that  M.  le  Gallois's 
explanation  of  this  difficulty  is  not  a  legitimate  inference  from  his 
experiments;  and  to  relate  some  experiments  so  simple  that  it  is 
impossible  to  be  deceived  in  their  results,  which  directly  refute  it. 

Similar  observations  apply  to  the  other  leading  positions  of  M. 
)e  Gallois,  all  of  which  are  fully  considered  in  the  first  part  of  my 
Inquiry. 

If,  for  example,  the  power  of  the  heart  and  vessels  immedi- 
ately depend  on  the  spinal  marrow,  which  at  first  view  seems 
a  necessary  inference  from  the  experiments  of  M.  le  Gallois,  why 
is  their  action  wholly  uninfluenced,  as  appears  from  experiments 
detailed  in  the  second  part. of  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  by  the  total  removal  of  that  organ?  Why  have 
foetuses  been  born  alive  where  no  spinal  marrow  had  ever  exist- 
ed?* why,  if  {as  M.  le   Gallois  maintains,  and,  it  is  generally  ad- 

*  We  have  reason  to  believe  from  many  fiicts  that  the  foetus  receives  the  vital 
nervous  influence  (which  we  shall  find  in  many  respects  essentially  differs  from  the 
nervous  influence  of  the  sensitive  system,  and  proceeds  from  a  very  different  source) 
from  the  mother;  else  how  is  it  possible  that  the  developmer  t  of  any  of  its  organs 
could  take  place?  To  enter  fully  into  this  disquisition  would  not  be  consistent  with 
the  nature  of  the  present  publication.  When  the  subject  is  duly  considered,  it  will 
appear  that  the  origin  of  the  two  sets  of  organs,  the  vital  and  sensitive,  must,  like 
their  functions,  be  wjaolly  different.  The  origin  of  the  one  set  must  exist  before  the 
parts  themselves  are  formed,  because  their  functions  are  those  of  forming  and  main- 
taining all  parts  of  our  frame.  Their  formation  must  depend  on  an  influence  sup- 
plied by  similar  parts,  already  perfected;  and  we  can  see  no  source  for  such  supply 
but  the  vital  organs  of  the  mother:  while,  with  respect  to  the  sensitive  organs,  there 
is  no  necessity  for  the  existence  of  their  powers  till  the  organs  themselves  are  fitted 
for  their  functions. 
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mitted)  the  various  organs  of  involuntary  motion  bear  the  same 
relation  to  the  nervous  system,  is  the  function  of  the  heart  and 
vessels  not  directly  influenced  either  by  decapitation  or  removal 
of  the  spinal  marrow,  while  the  secreting  power  throughout  the 
system  is  impaired  or  destroyed  according  to  the  degree  in  which 
the  powers  of  either  the  brain  or  spinal  marrow  are  impaired?  and 
why  do  the  division  of  the  eighth  pair  of  nerves  in  the  neck,  and 
the  separation  of  the  divided  ends,  wholly  destroy  the  function  of 
both  the  stomach  and  lungs,  while  they  do  not  at  all  directly  in^ 
fluence  the  heart  or  vessels? 

Why  do  the  motions  of  respiration  cease  on  the  destruction  of 
a  certain  part  of  the  brain  (the  medulla  oblongata),  since  the 
nerves  of  the  muscles  employed  in  respiration  arise  from  the  spi- 
nal marrow,  which  M.  le  Gallois  has  proved  to  be  capable  of  ex- 
citing the  muscles  independently  of  the  brain?  He  considers  this 
subject  at  length  in  the  thirty-fifth  and  following  pages  of  his  trea- 
tise, and  admits  that  he  can  give  no  explanation  of  it,  calling  it 
"  one  of  the  great  mysteries  of  the  nervous  power,  the  discovery 
of  which  will  throw  the  strongest  light  on  the  mechanism  of  the 
functions  of  that  wonderful  power." 

All  these,  and  other  inconsistencies ;  for  which  I  refer  to  the 
first  part  of  my  Inquiry,  it  is  evident,  as  well  as  those  which  ex- 
isted previously  to  the  discoveries  of  M.  le  Gallois,  must  be  re- 
conciled, before  we  can  possess  any  correct  views  of  the  laws  of 
our  frame.  The  doctrines  which  cannot  reconcile  them  must  be 
erroneous,  and  we  shall  find,  as  might  be  expected,  particularly 
considering  the  nature  of  the  points  to  which  they  relate,  lead  to 
important  errors  in  the  practical  department  qf  medicine — far  more 
important  than  I  was  for  many  years  aware  of,  after  the  chief  phy- 
siological facts  had  been  ascertained  ;  for  the  subject  being  very 
complicated,  it  was  long,  even  with  the  phenomena  constantly  em- 
ploying my  attention,  before  I  saw  their  full  extent;  so  that  it  is 
only  in  the  last,  the  fourth  edition  of  my  Inquiry  into  the  Laws  of 
the  Vital  Functions,  published  in  1839,  that  even  an  attempt  is 
made  fully  to  state  them;  and  the  present  publication  enters  much 
more  fully  into  this  part  of  the  subject  than  is  attempted  even  in 
that  edition,  the  principal  objects  of  this  volume  being  to  explain 
to  the  well-educated  public  the  manner  in  which  our  physiological 
errors  have  produced  their  fatal  effects  in  the  practical  department 
of  medicine,  and  the  means  by  which  they  maybe  prevented,  that 
those  practitioners  who  at  present  possess  the  public  confidence 
may  be  compelled  to  turn  their  attention  to  them;  for  a  little  con- 
sideration will  point  out  how  difficult  it  must  be  for  those  who  have 
been  long  engaged  in  the  practice  of  medicine  in  any  respect  to 
change  the  principles  on  which  they  have  practised ;  they  naturally 
shrink  from  the  trouble  which  attends  such  an  attempt;  and  how 
little  encouragement  medical  practitioners  have  to  attend  to  new 
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suggestions  in  their  profession,  which  experience  has  told  us  are  so 
often  fallacious. 

On  the  other  hand,  I  am  impressed  with  the  belief,  which  I 
think  will  be  the  belief  of  those  who  duly  consider  the  following 
volume,  that  when  the  necessary  inferences  from  the  facts  it  con- 
tains regulate  the  treatment  of  disease,  thousands  will  annually  be 
saved  who  at  present  fall  a  sacrifice;  I  say,  as  I  am  impressed 
with  this  belief,  I  cannot,  as  I  have  above  observed,  leave  the  pro- 
fession with  an  easy  mind,  without  doing  what  I  can  to  make  them 
generally  and  speedily  known. 

There  are  but  two  means  by  which  this  can  be  done, — either 
by  inducing  those  practitioners  who  at  present  possess  the  confi- 
dence of  the  public  to  adopt  them;  or  by.  laying  the  facts  before 
the  public  in  so  simple  a  form  that  the  public  themselves  will  see 
the  whole  of  their  bearings,  and  from  this  knowledge  be  led  to  in- 
sist on  their  physicians  affording  them  the  attention  which  their  im- 
portance demands. 

The  first  of  those  means  I  have  already  attempted,  and  found  it 
wholly  impracticable.  Those  who  do  not  belong  to  the  medical 
profession,  as  I  have  just  observed,  cannot  easily  understand  the 
difficulty  of  changing  the  principles  on  which  a  physician  has  long 
practised,  and  all  changes  founded  on  the  correction  of  physiologi- 
cal errors  must  be  of  this  nature. 

It  is  like  again  going  to  school.  He  neither  has  experience  of 
the  necessary  modes  of  examining  the  patient,  nor  of  the  inferen- 
ces to  be  made  from  what  is  perceived  in  an  examination  which  is 
new  to  him — a  knowledge  which  can  but  in  a  very  imperfect  de- 
gree be  conveyed  bywords,  as  I  have  found;  for  I  have  attempt- 
ed by  repeated  publications,  correspondence,  consultations,  and 
whatever  other  means  presented  themselves,  to  supply  the  want 
of  personal  experience,  but  in  vain.  It  is  hardly  to  be  expected 
that  those  who  already  have  their  time  fully  occupied  will  put 
themselves  to  the  trouble  of  supplying  this  experience;  and  I  have 
not  in  any  instance,  to  the  necessary  extent,  been  successful  in  my 
attempts  to  induce  others  fully  to  adopt  the  plans  of  treatment 
which  necessarily  result  from  the  correction  of  the  physiological 
errors  above  referred  to;  although  many  of  the  practitioners  of 
London  and  its  neighborhood,  having  seen  the  effects  of  what  I 
consider  the  improved  treatment,  have  more  or  less  adopted  it. 
But  -it  is  in  some  respects  complicated,  and  none,  as  far  as  I  know, 
have  employed  it  in  the  extent  necessary  to  its  most  successful  re- 
sults, and  in  general  no  attempt  of  the  kind  has  been  made;  not 
even  to  the  extent  necessary  to  distinguish  the  cases  to  which  it  is 
adapted.  The  remaining  means,  therefore,  I  adopt;  that  is,  ad- 
dressing the  well-educated  public  on  leaving  the  profession,  when 
I  can  no  longer  be  accused  of  acting  from  interested  motives,  un- 
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less  the  desire  to  make  the  labors  of  a  lifetime  as  advantageous  to 
the  public  as  I  can  be  regarded  as  such. 

I  shall  here  quote  the  following  passage  from  the  preface  to  the 
fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions. 
"  Even  the  least  reflecting  of  our  profession  will  admit,  the  bet- 
ter we  understand  the  laws  of  our  frame,  the  more  successful  will 
be  the  treatment  of  its  diseases. 

"  When  a  new  medicine  is  proved  to  be  capable  of  relieving  a 
disease  which  has  hitherto  defied  our  means,  the  value  of  the  fact 
is  at  once  apparent;  and  the  trouble  of  acquiring  a  knowledge  of 
it,  and  applying  that  knowledge,  very  trifling.  It  is,  therefore, 
generally  and  thankfully  adopted. 

"  But  although  it  will  be  admitted  by  all  that  the  correction  of 
an  old  or  the  adoption  of  a  more  successful  principle  of  treatment 
may  be  more  valuable  than  the  discovery  of  any  single  remedy,  it 
can  never  be  received  or  applied  with  the  same  readiness. 

"  In  a  profession  which  teems  with  so  many  proposed  improve- 
ments, not  one  in  a  hundred  of  which  proves  of  any  value,  it  is 
necessarily  long  before  any  suggestion,  more  complicated  than  a 
simple  matter  of  fact,  finds  its  due  level;  and  however  easy  the 
knowledge  and  application  of  a  new  remedy,  the  adoption  of  a 
new  principle  of  treatment  is  in  all  instances  more  or  less  difficult 
and  laborious  to  those  who  have  long  reasoned  on  different  princi- 
ples. 

"  Many  additions  have  been  made  to  the  physiological  depart- 
ment of  my  experimental  Inquiry  since  the  publication  of  the 
third  edition,  which  the  Royal  Society  have  done  me  the  honor  to 
publish  in  eight  papers  during  that  interval. 

"  In  the  present  edition,  these  additions  are  incorporated  with 
those  parts  of  the  Inquiry  to  which  they  relate;  and  the  greater 
and  most  important  part  of  the  practical  department  is  for  the  first 
time  offered  to  the  public;  for  at  the  time  of  the  publication  of  the 
last,  the  third  edition,  my  views  not  being  sufficiently  matured  re- 
specting the  more  complicated  part  of  the  subject,  I  abstained 
from  entering  on  it. 

"  The  chief  object  of  the  former  editions  of  this  Inquiry  was  to 
remove  the  inconsistencies  which  prevail  in  our  doctrines  respect- 
ing the  general  laws  of  the  Vital  Functions.  The  facts  by  which 
this  has  been  effected  have  now,  I  believe,  been  generally  admit- 
ted; in  consequence  of  some  of  the  most  important  experiments 
on  which  they  are  founded  having  been  publicly  repeated  with  the 
same  results  both  in  London*  and  Paris. f 

*  The  Philosophical  Transactions  of  London,  and  the  Journals  of  the  Royal  In- 
stitution, both  for  the  year  1822. 

t  "  De  1 'Influence  du  Systeme  Nerveux  sur  la  Digestion  Stomacale;  par  MM. 
Breschet,  D.M.P.,  Chef  de  Travaux  Anatomiques  de  la  Faculte  de  Medecine  de 
Paris,  etc.;  H.  Milne-Edwards,  D.M.P. ;  et  Vavasseur,  D.M.P.  (Memoire  lu  a  la 
Societe  Philomatique,  le  2d  Aout,  1823). — Extrait  des  Archives  Generates  de  MH- 
ecine,  Aodt,  1823." 


16  PREFACE. 

"  The  chief  object  of  the  present  edition  is  the  application  of 
these  results  to  improve  the  practical  department  of  our  profession, 
by  laying  before  the  reader,  at  one  view,  the  observations  which 
have  gradually  accumulated  during  a  practice  of  long  continuance, 
in  confirmation  of  the  advantages  thence  arising;  and  this  I  do  with 
the  more  confidence,  that  I  can  now  refer  to  the  experience  of 
many  of  my  professional  brethren  in  support  of  my  own  observa- 
tions," 

It  is  in  the  present  Treatise  requisite  to  explain  to  the  profes- 
sion, as  well  as  to  the  general  reader,  the  principles  on  which  1 
propose  the  alterations  of  treatment  which  appear  to  me  necessary 
in  certain  cases  of  our  most  common  and  fatal  diseases.  Were  I, 
for  instance,  without  such  an  explanation,  merely  to  assert  that 
among  the  causes  of  the  common  hereditary  pulmonary  consump- 
tion of  this  country  a  diseased  state  of  the  brain  and  spinal  marrow 
is  so  essential  a  one,  that  all  cases  of  hereditary  consumption  may 
be  prevented  by  its  removal, — which  we  shall  find,  with  one  and. 
that  a  rare  exception,  can  always  be  effected,  if  the  proper  treat- 
ment be  not  too  long  deferred,-— it  would  be  regarded,  in  the  pre- 
sent state  of  our  profession,  as  a  position  equally  inconsistent  with 
the  phenomena  of  the  disease  and  the  laws  of  our  frame.  It  would 
not  even  be  understood  by  the  members  of  our  profession  on  what 
such  a  statement  could  be  founded.  From  the  facts  laid  before 
the  reader  in  the  following  Treatise,  however,  I  confidently  expect 
that  it  will  be  admitted  by  all  who  are  capable  of  judging  of  what 
I  shall  have  occasion  to  say  of  the  nature  of  this  disease,  and  ac- 
quainted with  the  laws,  which  I  believe  are,  since  the  public  repe- 
titions of  my  experiments  above  referred  to,  generally  admitted  to 
be  the  laws  of  our  frame,  that  such  is  the  case.  And  what  makes 
this  knowledge  of  importance,  and  is  consequently  one  of  the  chief 
motives  of  the  present  publication,  is,  that  it  is  by  it  alone  that  the 
fatality  of  pulmonary  consumption  has  been  prevented ;  for  after 
resisting  all  the  other  means  which  have  been  tried,  by  those  thus 
suggested  this  disease  has  been  wholly  banished  from  some  of  the 
most  consumptive  families  of  this  country ;  in  every  instance,  as 
far  as  I  know,  in  which  the.  proper  means  have  been  employed 
from  the  commencement  of  the  disease. 

It  would  swell  this  volume  to  too  great  a  size,  were  I  to  enter 
into  detail  on  the  treatment  of  each  particular  disease  belonging  to 
the  principal  class  of  diseases  I  am  about  to  consider.  It  will  be 
sufficient  to  point  out  the  nature  and  principles  of  treatment  in  this 
class,  and  to  select  the  most  important  of  the  diseases  arranged 
under  it  for  particular  consideration. 

The  one  I  have  chosen  for  this  purpose,  which,  both,  from  its 
^reat  frequency  and  fatality,  and  from   its  occurring  chiefly  at   the 
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most  important  and  interesting  period  of  life,  may  be  regarded  as 
the  chief  of  this  class,  is  the  disease  I  have  just  referred  to, — 
pulmonary  consumption;  and  there  is  also  this  additional  reason 
for  the  choice  I  have  made,  that  the  advantage  of  the  plan  of 
treatment  here  referred  to  is  more  easily  rendered  evident  to  the 
non-professional  reader,  than  in  any  other  of  the  same  class  of 
diseases.  And  having  entered  fully  into  the  treatment  of  this  dis- 
ease, I  shall  point  out  how  far  the  same  observations  apply  to  all 
other  diseases  of  the  same  origin;  namely,  certain  species  of  ap- 
oplexy, palsy,  and  indeed,  occasionally,  to  certain  diseased  states 
of  all  vital  organs.  To  this  head  we  shall  find  many  of  those  dis- 
eases belong  to  which  I  have  above  referred,  which,  after  years  of 
obstinate  suffering,  prove  fatal  without  the  nature  of  the  case,  in 
consequence  of  our  present  physiological  errors,  having  been  urn 
derstood ;  and  particularly  our  not  having  been  aware  of  the  change 
which  has  for  a  long  time  been  going  on,  consisting  in  a  gradually 
increasing  debility  of  the  brain  and  spinal  marrow;  the  influence 
of  every  part  of  which  organs  is,  we  shall  find,  immediately  nec- 
essary to  the  functions  of  all,  even  the  most  minute  vital  organs. 
Under  such  circumstances,  the  vital  organ  most  inclined  to  disease 
failing  in  its  functions  as  soon  as  the  influence,  depending  on  the. 
brain  and  spinal  marrow,  fails  to  a  certain  degree,  and  the  func- 
tional disease,  in  consequence  of  the  debility  of  the  central  organs, 
on  which  the  due  organization  of  every  part  of  our  frame  we  shall 
find  immediately  depends,  running  rapidly  into  disease  of  structure, 
the  fatal  termination  necessarily  ensues. 

I  have  already  had  occasion  to  observe,  that  I  was  not  till 
within  the  last  few  years  fully  aware  of  the  extent  to  which  the  re- 
sults here  referred  to  apply  to  the  practical  department  of  the  med- 
ical profession;  and  it  is  only  in  the  last  part  of  the  fourth  edition 
of  my  Inquiry,  published  in  1839,  that  I  for  the  first  time  attempt- 
ed to  point  out  to  what  extent  they  do  so,  and  in  the  present  pub- 
lication facts  are  stated  which  still  to  a  considerable  degree  in-? 
crease  that  extent.  The  Inquiry  just  referred  to  is  not  likely  to 
be  in  the  hands  of  those  most  immediately  interested;  nor,  if  it 
were,  would  it  be  well  understood  by  them.  I  have  therefore  felt 
myself  called  upon,  for  reasons  stated  in  this  preface,  on  leaving 
the  profession,  to  publish  the.  following  Treatise,  within  the  com- 
prehension of  every  well  educated  person,  in  which  I  have  se- 
lected from  the  Inquiry  those  parts  alone  which  relate  to  the  dis- 
eases in  question,  expressing  all  that  relates  to  them  in  the  plainest 
language  I  can.  It  will  appear  that,  with  a  few  exceptions,  it  is 
always  possible  to  avert  very  common  forms  of  a  numerous  class 
of  diseases,  which,  if  they  are  allowed  to  arrive  at  a  certain  stage, 
do  not,  according  to  our  present  plans  of  treatment,  admit  of 
cure. 

The  great  object  in  the   treatment  of  disease,  except  where  we 
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merely  practise  on  the  principle  of  employing  the  means  which 
ha\e  formerly  been  useful  in  similar  cases,  is  to  trace  the  changes 
on  which  the  disease  depends.  This  is  the  foundation  of  all  ra- 
tional, in  contradistinction  to  mere  empirical  treatment,  which 
must  always  more  or  less  rest  on  confined,  and  therefore  oitcn 
erroneous  grounds. 

The  only  treatment  of  disease  on  which  we  can  rest  with  confi- 
dence, because  the  only  one  in  which  we  can  confidently  foresee 
the  effect  of  our  means,  is  that  founded  on  correct  views  of  the 
nature  and  functions  of  our  frame.  In  such  cases,  if  our  obser- 
vation and  reasoning  be  correct,  the  effect  of  the  treatment  is  al- 
ways easily  foreseen.  With  respect  to  empirical  treatment,  ex- 
cept in  the  simplest  cases,  the  result  is  always  more  or  less  doubt- 
ful; because  the  least  variation  in  the  nature  of  the  case  from 
those  cases  in  which  the  practice  has  been  successful,  even  so 
slight  as  not  to  attract  the  attention  of  the  practitioner,  where  the 
nature  of  the  case  is  not  understood,  may  occasion  an  essential 
change  in  the  effects  of  our  remedies.  Such  are  the  varieties 
both  of  disease  and  constitution,  that  we  can  never  rely  on  the 
results  of  mere  empirical  practice. 

Many  of  the  statements  on  which  the  treatment  recommended 
in  the  following  volume  is  founded  were  published  as  early  as 
1817,  in  the  first  edition  of  my  Inquiry  into  the  Laws  of  the  Vi- 
tal Functions;  and  their  accuracy,  we  have  seen,  has  since  been 
confirmed  by  others,  and  by  experiments  made  on  a  much  more 
extensive  scale. 

All  diseases  appear  both  in  the  original  and  symptomatic  form, 
and  the  reader  will  easily  understand  why  it  is  necessary  to  dis- 
tinguish these  forms;  because  in  the  first  we  have  only  to  consider 
one  disease;  in  the  other,  if  the  proper  treatment  of  the  disease 
in  which  that  which  is  generally  the  more  prominent  originates  be 
not  at  the  same  time  kept  in  view,  we  labor  in  vain  in  attempting 
to  remove  the  secondary  disease. 

Some  vital  organs  possess  so  little  sensibility,  that  our  attention 
is  chiefly  called  to  their  diseases  by  the  effect  they  have  on  more 
sensitive  parts,  and  in  many  instances  in  which  we  have  been  mis- 
led it  has  arisen  from  this  cause.  It  thus  becomes  necessary,  in 
a  great  proportion  of  cases,  to  be  acquainted  with  the  nature  and 
functions  of  the  parts  affected,  and  their  relation  to  other  organs, 
and  to  be  in  possession  of  an  accurate  detail  of  the  symptoms 
from  the  time  the  patient  first  began  to  complain,  before  the  pro- 
per treatment  can  be  ascertained;  and  to  this,  more  than  to  any 
other  cause,  we  may  ascribe  the  injury  done  by  the  physiological 
errors  which  at  present  prevail. 

The  subject,  however,  as  the  reader  must  have  already  observ- 
ed, is  necessarily  rather  complicated;  and  it  requires  some  atten- 
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tion  to  perceive  the  manner  in  which  the  various  facts  bear  on 
each  other,  even  when  they  are  all  the  necessary  results  of  the 
most  familiar  laws  of  our  frame. 

Few  have  been  engaged  in  so  many  physiological  controversies 
as  have  fallen  to  my  share;  and  I  feel  gratified  in  being  able,  with- 
out hesitation,  to  call  on  all  my  opponents, "whether  in  these  king- 
doms or  other  countries,  in  such  discussions,  to  point  out  a 
single  instance  in  which  my  statements  have  been  proved  to  be  er- 
roneous; and  I  hope  it  will  be  believed  that  where  the  lives 
of  my  patients  were  concerned,  my  observations  were  made  at 
least  with  the  same  care  and  anxiety  with  which  my  physiological 
experiments  were  conducted.  And  whereas  my  experiments  were 
only  at  most  repeated  three  or  four  times,  my  practical  inferences 
have  been  more  or  less  the  subject  of  my  daily  observation,  many 
of  them  for  more  than  five-and-twenty  years ;  and  there  is  this  ad- 
ditional argument  in  favor  of  the  accuracy  of  the  latter,  that  the 
practice  has  spread  faster  among  those  who  have  witnessed  its  ef- 
fects, when  properly  conducted,  than  there  was  reason  to  expect 
from  its  novelty  and  the  usual  fate  of  proposed  changes  in  the  prin- 
ciples of  treatment  in  our  profession,  which  all  changes  in  conse- 
quence of  the  correction  of  physiological  errors  must  be. 

In  the  alterative  part  of  the  treatment  of  the  diseases  I  am  about 
to  consider,  much  use  is  made  of  very  minute  doses  of  mercury; 
the  largest  dose  usually  employed  being  the  twentieth  part  of  a 
grain  of  calomel,  and,  under  certain  circumstances,  so  small  a  dose 
as  the  fiftieth  or  the  hundredth  part  of  a  grain;  and  even  this  last 
dose,  taken  every  eight  hours,  I  have  repeatedly  seen  affect  the 
mouth  in  less  than  a  week.  When  this  in  any  degree  supervenes, 
the  use  of  the  medicine,  in  the  cases  above  referred  to,  is  always' 
discontinued  till  it  disappears.  A  course  of  such  doses  has  none 
of  the  bad  effects  of  a  course  of  mercury;  it  neither  debilitates  the 
vital  functions,  nor  exposes  the  patient  to  the  risk  of  taking  cold, 
any  of  these  quantities  being  too  small  to  maintain  an  open  state  of 
the  surface.  If  the  rules  laid  down  in  the  practical  part  of  the 
Treatise  be  attended  to,  they  never  dispose  to  any  of  the  bad  con- 
sequences of  a  course  of  mercury,  and  may  be  continued  for  what- 
ever length  of  time  without  producing  any  unfavorable  effect,  ex- 
cept that  of  becoming  useless  by  losing,  from  the  force  of  habit, 
their  own  power;  but  for  the  occurrence  of  this  effect  many  years 
I  have  found  are  required  All  these  circumstances  have  been  as- 
certained by  an  extensive  experience  of  more  than  five-and-twenty 
years.  In  the  cases  I  am  about  to  treat  of,  the  remedy  is  render- 
ed not  only  effective,  but  harmless,  which  a  long-continued  course 
of  mercury  can  never  be  in  our  usual  mode  of  giving  it.  We  are 
often  obliged  to  run  the  risk  of  it,  however,  in  those  cases  in  which 
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a  salivation  of  some  continuance  affords  the  only  chance  of  saving 

life.  i  •  i    t  i 

There  are  two  modes  of  giving  mercury,  from  winch  1  nave 
never  seen  any  lasting  bad  effects  of  any  kind,  and  few  have  seen 
it  in  its  various  forms  so  extensively  employed;  I  mean  in  what  I 
call  the  minute  doses,  those  not  exceeding  the  power  of  a  twentieth 
part  of  a  grain  of  calomel,  the  treatment  being  conducted  in  the 
way  I  shall  explain,  and  the  mere  passage  of  ordinary  doses  through 
the  alimentary  canal,  none  being  retained:  and  these  are  the  only 
modes  of  giving  mercury  necessary  in  the  diseases  of  which  I  am 
about  to  treat  in  this  volume.  All  the  bad  effects  of  mercury* 
which  are  many  (for  how  could  we  hope  for  so  powerful  a  remedy, 
if  not  cautiously  employed,  being  free  from  risk?)  arise  from  too 
much  having  been  received  into  the  system.  In  the  diseases  I  am 
about  to  consider  in  the  following  volume,  it  is  not  merely  that  the 
minute  doses  are  safe,  but  it  will  be  easy  to  demonstrate  from  the 
laws  of  our  frame,  as  I  trust  the  reader  will  acknowledge  when  he 
has  perused  this  volume,  that  the  minute  doses  of  mercury  are  the 
only  means  by  which,  in  certain  cases,  health  can  be  restored,  and 
thus,  life  eventually  saved.  In  them  we  shall  find  that  the  central 
organs  of  our  system,  the  brain  and  spinal  marrow,  on  which  all 
the  immediate  functions  of  life  depend,  have  been  debilitated;  and 
mercury,  if  allowed  to  enter  the  system  in  the  usual  doses,  never 
fails,  however  it  may  on  the  whole  relieve  for  the  time,  to  add  to 
their  debility,  and  thus,  in  most  cases,  in  the  way  I  shall  explain, 
to  hasten  the  fatal  termination. 

There  are  few  cases  in  this  country  in  which  it  will  not  be  found 
that  mercury  in  some  form  is  among  the  means  of  treatment.  I 
cannot  recollect  any  instance  of  serious  disease,  to  which  I  have 
been  called  in  consultation,  in  which  I  did  not  find  that  such  had 
been  the  case.  Would  it  not  be  absurd  to  suppose  that  this  uni- 
versal employment  of  it  in  a  country  in  which,  as  I  have  already 
had  occasion  to  observe,  it  is  not  assuming  too  much  to  say  that 
the  practice  of  medicine  is  better  understood  than  in  perhaps  any 
other,  could  proceed  from  any  other  cause  than  our  finding  from  it 
beneficial  effects  which  could  not  otherwise  be  obtained? 

The  cause  of  the  prejudice  which  prevails  against  mercury  is, 
that  we  have  been  working  with  its  debilitating  doses  alone;  for 
every  thing  which  makes  an  impression  on  our  frame,  whether  af- 
fecting mind  or  body,  acts  either  as  an  exciting  or  debilitating 
cause,  according  to  the  quantity  employed.  To  a  certain  degree, 
and  when  applied  in  a  certain  quantity,  all  agents  capable  of  in- 
fluencing either  mind  or  body  more  or  less,  however  little,  excite; 
and  will  more  or  less  act  as  a  tonic,  if  properly  applied  with  that 
view.  I  have  been  at  much  pains  to  ascertain  the  tonic  range  of 
mercury,  and  have  found  that  it  is  a  dose  not  exceeding  in  power 
the  twentieth  part  of  a  grain  of  calomel;  but  this,  as  might  be  ex- 


PREFACE.  21 

pected,  to  a  certain  degree  varies  in  different  constitutions,  and 
particularly  according  as  the  action  of  the  excretory  organs  is 
more  or  less  vigorous.  The  skin  is  the  organ  by  which  mercury, 
after  it  has  entered  the  circulating  system,  is  most  rapidly  carried 
off;  for  it  is  altogether  an  error  to  suppose  that  any  active  prepa- 
ration of  mercury  ever  accumulates  in  the  constitution.  The 
chemical  powers  of  the  constitution  always  reduce  it  to  the  metal- 
lic state;  and  if  it  remains  at  all,  it  remains  in  this  state  in  the  form 
of  globules  in  what  is  called  the  cellular  substance,  in  which  it  is 
perfectly  innocent.  It  may  be  drunk  in  this  state  without  injury, 
in  the  quantity  of  a  pound  weight  or  more,  and  has  thus  been  very 
absurdly  employed  in  the  case  of  obstructed  bowels  without  any 
injury. 

The  following  Treatise  is  divided  into  two  parts.  In  the  first 
I  shall  explain  the  nature  of  the  physiological  errors  which  have 
prevailed  in  our  profession,  and  the  manner  in  which  they  have  pro- 
duced the  fatal  effects  I  have  ascribed  to  them,  and  also  the  gene- 
ral nature  of  the  diseases  which  are  the  subject  of  the  present  vol- 
ume; and  in  the  second  I  shall  lay  before  the  reader  the  means 
which  have  proved  most  successful  in  the  prevention  and  cure  of 
those  diseases. 
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PART     I. 

OF  THE  POWERS  OF  THE  MORE  PERFECT  ANIMALS,  AND  THE 
RELATIONS  THEY  BEAR  TO  EACH  OTHER  AND  TO  THE  POW- 
ERS    OF    THE     INANIMATE     WORLD.* 

It  appears,  from  what  has  been  said  in  the  preface,  that  at  the 
time  the  investigation  in  which  I  have  been  so  long  engaged,  and 
on  which  the  original  parts  of  the  following  work  are  founded,  was 
begun,  the  general  laws  of  the  various  functions  of  life  were  in- 
volved in  contradictions  which  demonstrated  essential  imper- 
fections in  our  knowledge  of  them.  This,  it  will  readily  be  ad- 
mitted, could  not  be  the  case  without  more  or  less  leading  to  er- 
rors in  the  treatment  of  their  diseased  states;  and,  as  Lhave  there 
observed,  when  time  and  opportunities  afforded  means  of  judging 
of  the  nature-  and  extent  of  the  practical  errors  thence  resulting, 
they  proved  of  greater  importance  than  I  was  aware  of  for  many 
years  after  the  correction  of  the  physiological,  errors  had  beei\ 
generally  admitted. 

As  has  been  explained  in  the  preface,  the  only  choice  left  to  me 
i§,,  either  letting  the  results  of  the  labor  of  a  lifetime,  on  subjects,, 
of  no  common  interest,  be  lost  to   the  public  at  large,  til\.  a  new. 

*  My  ireaspns  for  addressing  the  following  Treatise  to  the  non-professional  as  welf" 
as  the  professional  reader  are  explained  in  the  preface.  But,  although  it  is  neces- 
sary for  those  who  wish  fully  to  enter  into  the  subject,  that  they  should  be  acquaint-:, 
ed  with  the  first  part  of  this  Treatise,  in  which  I  have  used  the  plainest  language  f 
can,  it  is  not  necessary,  in  order  to  apply  the  rules  of  treatment,  that  the  non-pro- 
Sesyonal  reader  should  be  master  of  that  part;  which,  from  the  nature  of  the  sub- 
ject, is  noceisariiy  rather  complicated,  unless  he  wishes,  unaided  by  medical  assist- 
ance, himself  to  attempt  the  treatment;  which,  for  many  reasons,  it  is  better  not  to 
do,  where  such  aid  can  be  procured;  because,  with  all  that  can  be  communicated  in 
such  a  Treatise  as  the  present,  it  requires  some  personal  experience  to  enable  the 
practitioner  to  feel  himself  at  home  in  the  detail  of  medical  treatment:  but  I  hope 
that  those  of  my  medical  brethren,  who  do  me  the  honor  to  peruse  this  work,  will 
admit  that  their  patients  are  entitled  to  request  them  to  make  themselves  acquainted 
with,  the  facts  &tated  in  it,  which  at  present  are  npl  elsewhere  to  be.  Jomid.. 
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race  of  medical  men  possess  their  confidence,  (for,  since  the  pub- 
lic proofs  of  their  accuracy,  these  results  already  begin  to  be 
taught  in  the  schools*),  or  addressing  such  a  work  as  the  present 
to  the  public  themselves.  . 

Of  the  present  race,  it  is  only  those  who  in  consultation  with 
me  have  witnessed  the  treatment  founded  on  the  facts  here  referred 
to,  who  can  speak  to  its  effects;  even  the  mode  of  regulating  the 
most  essential  parts  of  it  being  still  in  a  great  degree  unknown  to 
others,  although  I  have  done  all  I  could  to  make  them  generally 
known. 

In  order  to  regulate  the  treatment,  it  requires,  as  observed  in 
the  preface,  a  personal  experience,  both  in  the  examination  of  the 
patient,  and  the  proper  judgment  to  be  formed  from  what  is  per- 
ceived by  the  hand  of  the  examiner:  and  till  some  degree  of  this 
experience  is  acquired,  it  is  impossible  to  avoid  error,  however 
accurate  the  knowledge  of  all  that  can  be  conveyed  by  language 
maybe;  an  experience  only  to  be  acquired  by  attention  to  the 
means  pointed  out  in  the  practical  part  of  this  volume. 

As  a  chief  object  of  the  present  publication  is,  for  reasons 
stated  in  the  preface,  to  make  the  well-educated  public  acquainted 
with  the  laws  that  regulate  the  diseases  here  referred  to,  which,  as 
appears  from  what  is  there  said,  in  the  present  state  of  the  profes- 
sion is  equally  necessary  both  for  the  prevention  and  cure  of  those 
diseases,  some  of  which  are  among  the  most  frequent,  deep-seat- 
ed, and  fatal  we  are  subject  to; — as  such,  I  say,  is  my  object, 
and  I  have  no  other  means  left  of  accomplishing  it,  it  is  necessary, 
in  the  plainest  language  I  can,  to  lay  before  the  reader  those  phys- 
iological misconceptions  which  have  led  to  the  fatal  errors  to 
which  I  refer,  and  the  means  by  which  they  have  been  corrected. 
The  accuracy  of  the  experiments  on  which  their  correction  is 
founded,  it  appears  from  what  is  said  in  the  preface,  has  been  pub- 
licly confirmed  by  some  of  the  first  physiologists  both  of  this 
country  and  the  continent;  and  that  under  the  most  unfavorable  cir- 
cumstances, prepossessed,  as  they  necessarily  were,  in  favor  of 
(he  prevalent  opinions. 

That  the  subject  may  be  rendered  as  simple  as  possible,  I  shall, 
in  the  first  place,  give  a  general  view  of  the  laws  of  our  frame, 
pointing  out  those  ascertained  by  the  investigation  on  which  the 
practical  part  of  this  volume  is  founded,  and  entering  no  farther 
on  this  part  of  the  subject  than  is  necessary  to  give  the  reader  a 
clear  comprehension  of  the  nature  of  the  diseases  in  question. 

In  order  to  effect  this  in  the  best  way  I  can,  it  is  necessary  for 
me  to  enter  much  more  fully  into  the  results  of  the  investigation 
on  which  all  I  am  about  to  say  is  more  or  less  founded,    than  I 


*  See  the  accounts  of  the  public   repetition  of  my  experiments,  both   in  London 
and  Pariij  in  the  years  1822  and  1823,  referred  to  in  the  preface, 
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have  done  in  any  other  publication;  and  therefore,  while,  for  rea- 
sons stated  in  the  preface,  I  address  this  treatise  to  the  public,  I 
also  address  it  at  the  same  time  to  the  professional  reader,  as  by 
far  the  fullest  account  which  has  appeared  of  those  results,  some 
of  them  never  having  been  previously  laid  before  the  public. 

All  the  functions  of  the  more  perfect  animal  may  be  divided 
into  two  systems,  the  influence  of  both  of  which,  we  shall  find, 
pervades  every  part,  even  the  most  inactive  and  insensible,  of  our 
frame:  the  vital  system,  by  means  of  which  life  is  maintained; 
and  the  sensitive  system,  by  means  of  which  we  are  connected 
with  the  world  which  surrounds  us,  and,  consequently,  on  which 
all  our  enjoyments  and  sufferings  depend. 

Now,  distinct  as  the  objects  of  these  systems  are,  from  the 
manner  in  which  the  functions  of  each  influence  those  of  the  other, 
the  actual  existence  of  each  depends  on  that  of  the  other.  We 
shall  find  that,  in  the  more  perfect  animal,  the  existence  of  the 
vital  depends  as  much,  though  not  so  directly,  on  the  sensitive,  as 
that  of  the  sensitive  on  the  vital  system. 

It  is  this  part  of  the  subject,  as  appears  from  what  is  said  in  the 
preface,  on  which  M.  le  Gallois  confesses  his  investigations  throw 
no  light.  Had  he  seen  with  equal  clearness  the  other  deficiencies 
of  his  system,  he  would  have  done  greater  service  to  science  by 
the  important  additions  he  has  made  to  our  knowledge,  because  he 
would  not  have  misled  by  his  ingenuity,  where  he  found  the  more 
simple  and  evident  inferences  from  the  facts  he  had  correctly  as- 
certained could  not  serve  the  purpose  he  had  in  view. 

He  did  not  sufficiently  perceive  that  the  very  complicated  na- 
ture of  the  subjects  of  his  experiments,  and  the  relations  which 
all  parts  of  it,  more  or  less,  bear  to  each  other,  made  it  necessary 
to  reject  every  inference,  however  it  might  seem  a  necessary  con- 
sequence from  the  particular  facts  on  which  it  appeared  to  be 
founded,  which  was  in  any  way  inconsistent  with  correct  inferences 
from  other  well  ascertained  facts,  relating  to  other  parts  of  the  an-, 
imal  economy. 

Can  any  thing  be  more  evident,  for  example,  than  that  the  de- 
struction of  the  powers  of  circulation,  being  the  immediate  conse- 
quence of  the  removal  of  a  certain  part  of  the  brain,  must  depend 
on  some  principle  altogether  distinct  from  their  being  wholly  de- 
pendent on  the  spinal  marrow;  the  powers  of  this  organ,  although 
in  some  respects  subjected  to  the  brain,  having,  as  Le  Gallois 
himself  admits,  and  as  has  been  proved  to  be  the  case,  no  direct 
dependence  on  those  of  the  brain?  _ 

Each  of  the  two  systems,  the  vital  and  sensitive,  into  which  the. 
functions  of  the  more  perfect  animal  arrange  themselves,  is  regu- 
lated by  a  leading  power,  which  is  the  chief  agent  in  all  their  func- 
tions   and  to  which  all  their  other  powers  are  subservient;  and  on 
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the  laws  of  thpse  systems,  and  the  various  relations  they  bear  to 
each  other,  the  whole  phenomena  of  the  more  perfect  animal  de- 
pend. 

I  propose,  here,  to  make  the  reader  acquainted  with  such  of 
those  laws  and  relations  as  operate  in  the  production,  and  conse- 
quently demand  attention  in  the  prevention  and  cure,  of  the  dis- 
eases I  am  about  to  consider. 

In  the  more  perfect  animal*,  as  appears  from  facts  which  were 
dither  generally  admitted  previously,  or  are  now  admitted,  both  in 
this  country  and  on  the  continents  with  which  we  are  in  immediate 
intercourse,  as  ascertained  by  the  long-continued  investigation  re- 
ferred to  in  the  prefacef,  there  are  four  distinct  sources  of  power, 
of  which  no  one  is  immediately  dependent  on  $ny  of  the  others; 
the  sensorial  and  nervous  powers  properly  so  called,  the  muscular 
power,  and  the  powers  of  the  living  blood. J 

Thus,  although  each  of  these  four  powers  has  an  existence  not 
immediately  depending  on  any  of  the  others,  the  muscular  power 
and  the  powers  of  the  living  blood  are  capable  of  being  more 
or  less  directly  influenced  both  by  the  nervous  and  sensorial 
powers:  by  the  nervous  powers  always,  directly,  that  is,  not 
through  the  intervention  of  other  powers;  and  by  the  sensorial 
powers,  either  directly,  that  is,  through  the  nerves  alone,  or  indirect- 
ly through  the  nervous  powers  properly  so  called,  and  with  respect 
to  the  muscular  fibre,  not  only  as  far  as  relates  to  its  excitement, 
but  also  as  far  as  relates  to  the  direct  privation  of  power,  that  is, 
independently  of  any  previous  excitement,  and  that,  eye-n  to  the 
extent  of  the  total  privation  of  all  power;  and  through  the  same 
classes  of  nerves,  namely,  those  belonging  to  the  nervous  system 
properly  so  called,  and  those  which,  we  shall  find,  belong  to  the 
sensorial  system,  these  powers  are  subjected  to  each  other,  with- 
out the  intervention  of  any  other  powers. §  And.^  on  the  other 
hand,  the  changes  which  originate  in  the  muscular  fibre  as,  we-lj,  as 
other  sensitive  parts,  and  in  the  living  blood,  through  those  two 
sets  of  nerves,  (neither  of  which  can  originate  any  change,  and 

*  Many  of  the  observations  I  shall  have  occasion  to  make,  do  not  apply  to  the  an- 
imals usually  termed  the  less  perfect. 

t  See  ray  papers  distributed  through  the  Philosophical  Transactions  o£  London, 
fom  the  beginning  of  the  year  1815  to  the  end  of  1S36,  and.  the  fourth  edition  of 
my  Inquiry  into  the  Laws  of  the  Vital  Functions,  published  in  1839,  in  which  the 
whole  of  the  statements  here  referred  to,  though  not  the  whole  of  the  necessary  in- 
ferences from  them  will  be  found. 

$  See  my  paper  On  the  Vital  Powers  of  the  more  perfect  Animal,  in  the  second 
part  of  the  Philosophical  Transactions  of  London  for  1836,  and  the  second  part  of 
\be  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions. 

§  The  nervous  power  properly  so  called  being  capable  of  producing  such  changes 
in  our  organs  aa  immediately  influence  the  sensitive  nerves,  and  the  sensorial  powers 
being  capable  of  producing  such  changes  in  our  organs  as  immediately  influence  the 
nerves  o!  tn,e  nervous  power  properly  so  called:. 
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therefore  may  be  regarded  as  parts  of  the  organs  to  which  they  be- 
long,) influence  both  the  nervous  and  sensorial  powers;  the  nervous 
powers  always  directly,  that  is,  through  their  nerves  alone,  which 
communicate  any  change  effected  by  these  powers,  but  cannot 
themselves  originate  any  change;  the  sensorial  powers,  either  di^ 
rectly  through  the  nerves  of  the  sensorial  and  those  of  the  nervous 
systems,  or,  as  I  shall  presently  have  occasion  more  fully  to  point 
out,  indirectly  through  the  intervention  of  the  nervous  powers 
themselves. 

Thus  it  is  that  an  extreme  impression  made  on  the  organs  of  the 
sensorial  powers  may,  either  directly  or  indirectly,  destroy  all  the 
powers  of  the  more  perfect  animal;  and  that,  if  the  cause  be  ex- 
treme, instantaneously,  as  we  see  happens  in  sudden  and  extreme 
mental  affections:  and,  On  the  other  hand,  an  extreme  impression 
made  on  the  organs  of  the  nervous  power  itself  may  destroy  all  the 
vital  powers,  and,  consequently,  indirectly  the  sensorial  power  al- 
so; and  that  instantly,  when  the  cause  is  extreme,  as  we  see  hap-4 
pens  in  the  most  severe  cases  of  nervous  apoplexy,  and  eventually, 
in  all  fatal  cases  of  this  disease. 

Thus  it  appears,  that,  although  the  Sensorial  power  exercises  no 
direct  influence  on  the  organs  of  any  vital  power  except  the  nerv- 
ous properly  so  called,  it  may,  through  it,  influence  the  muscular 
power  and  the  powers  of  the  living  blood,  more  or  less  rapidly  ac- 
cording to  the  power  of  the  cause  applied,  and  that,  even  to  the 
immediate  and  total  destruction  of  all  their  powers. 

The  nervous  power  thus  enacts  a  very  complicated  set  of  func^ 
tions.  It  is  not  only  the  most  immediate  and  efficient  power  in 
the  vital  system,  and  that  by  which  all  the  other  powers  of  this 
system,  properly  so  called,  are  influenced,  and  is  therefore  correct- 
ly denominated  its  leading  power;  but,  as  we  have  just  seen,  it 
performs  the  functions  of  the  only  medium  by  which  the  other  pow- 
ers of  the  living  animal  indirectly  influence,  or  are  indirectly  influ- 
enced by,  the  sensorial  powers. 

Thus  it  is  that  an  injury  done  to  any  vital  organ  may  either,  if 
severe,  rapidly,  or,  if  less  severe  but  of  a  permanent  nature,  by 
degrees,  undermine  the  whole  powers  of  the  system;  and  thus  we 
shall  find  that  certain  chronic  affections,  which  in  their  early  stages 
give  little  trouble,  and  consequently  command  but  little  attention, 
are  often  eventually  the  means  of  destroying  all  our  po\vers. 

The  nervous  power,  moreover,  performs  other  functions  of  the 
most  important  nature.  It  constitutes  an  essential  part  of  the 
medium  through  which  the  sensorial  powers  are  both  influenced  by 
the  agents  of  the  external  world,  and  through  which  those  powers 
influence  them.  Many  circumstances  relating  to  this  part  of  the 
subject  it  will  be  necessary,  in  preparation  for  the  practical  part  of 
the  present  Treatise,  here  to  consider  at  some  length. 
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I  HAVE  had  occasion  to  observe,  that  as  the  sensorial  power 
properly  so  called  is  the  leading  power  in  the  sensitive,  the  nerv- 
ous power  properly  so  called  is  the  leading  power  in  the  >ta 
system;  the  muscular  power  and  the  powers  of  the  living  blood 
beine  under  command  of,  and  employed  by,  the  leading  power  of 
each  svstem;  directly,  that  is,  through  its  nerves  alone,  in  the  vi- 
tal system,  and  indirectly  in  the  sensitive  system;  its  leading  pow- 
er directly  influencing  no  other  but  the  nervous  power*,  by  which 
both  the  muscular  power  and  the  powers  of  the  living  blood  are 
directly  influenced.  By  keeping  these  statements  in  view,  and  by 
what  will  be  said  of  the  nature  of  the  leading  power  in  the  vital 
system,  we  shall  find  that  we  are  enabled  to  draw  a  well-defined 
line  between  the  sensorial  and  vital  functions;  the  want  of  which, 
we  have  seen,  was  one  of  the  chief  causes  of  the  errors  of  M. 
le  Gallois,  and  has  necessarily  essentially  influenced  the  practical 
department  of  our  profession. 

Such  are  the  powers  of  the  more  perfect  living  animal,  and  the 
relations  they  bear  to  each  other,  supported  either  by  facts  long 
admitted  by  all,  or  by  the  experiments  on  which  this  Treatise  is 
in  a  great  degree  founded,  the  most  important  results  of  which 
have  been  confirmed  both  in  this  country  and  on  the  Continent; 
and  we  shall  find  certain  modifications  of  many  formidable  diseases 
yield  to  means  suggested  by  the  results  here  referred  to,  which 
have  resisted  the  means  hitherto  employed. 

To  make  the  practical  part  of  the  subject  as  clear  as  the  present 
state  of  our  knowledge  admits  of,  it  is  necessary  to  inquire  into 
the  nature  of  the  powers  of  the  more  perfect  animal,  and  the  prin- 
ciples on  which  they  co-operate  with  the  powers  of  the  inanimate 
world:  and  this  is  the  more  necessary,  that,  as  fully  stated  in  the 
preface,  there  is  no  other  branch  of  physiology  respecting  which 
our  knowledge  has  continued  so  defective,  as  respecting  the  laws 
of  the  nervous  system,  and  the  nature  of  its  powers,  on  which  all 
the  more  complicated  functions  of  the  more  perfect  animal  in  a 
greater  or  less  degree  depend. 

The  following  is  the  first  question  which  presents  itself  in  such 
an  inquiry.  Are  there  any  of  the  powers  of  the  more  perfect  liv- 
ing animal  which  it  possesses  in  common  with  inanimate  nature? 

With  respect  to  two  of  these  powers  no  doubt  can  arise.  It  is 
evident  that  the  living  animal  possesses  the  mechanical  power  in 
common  with  inanimate  nature.  Its  laws  are  the  same  in  both. 
In  both,  for  example,  velocity  can  only  be  obtained  by  the  sacri- 
fice of  power.     It  is  equally  evident  that  the  changes  effected  in 

*That  is,  no  other  through  the  nerves  alone,  which,  we  have  just  seen,  can  con- 
vey the  impressions  they  receive,  but  can  themselves  originate  no  change,  there 
being  no  proof  of  the  common  opinion  that  the  connection  of  nerves  in  their  progress 
influences  the  phenomena  of  the  system  to  which  they  belong. 
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the  blood,  for  example,  in  the  course  of  circulation,  and  the  oppo- 
site of  these  changes  effected  in  its  passage  through  the  lungs,  de- 
pend on  the  same  laws  which  operate  in  the  chemical  changes  of 
inanimate  nature.      These  changes  are  identical. 

We  are  now  to  inquire  how  far  cither  of  the  powers  which  effect 
these  changes  in  the  living  animal  is  derived  from  the  same  source 
as  in  the  inanimate  world;  for,  however  identical  the  powers,  it 
does  not  follow  that  their  sources  are  the  same  in  both. 

It  is  evident  to  the  most  careless  observer,  that  the  mechanical 
powers  of  the  living  animal  derive  their  source  from  a  vital  power 
strictly  so  called,  that  of  the  muscular  fibre,  there  being  no  power 
of  similar  properties  in  the  inanimate  world.  However  identical 
the  mechanical  power  of  the  muscular  fibre  may  be  with  other  me- 
chanical powers,  it  is  evident  that  the  muscular  fibre  possesses  oth- 
er properties  which  distinguish  it  from  all  the  powers  of  inanimate 
nature.  We  can  substitute  no  power  of  inanimate  nature  for  the 
functions  of  that  fibre. 

For  the  purpose  of  determining  this  question  respecting  the 
chemical  powers  of  the  living  animal,  I  made  many  experiments, 
an  account  of  which  the  reader  will  find  in  the  Philosophical  Trans- 
actions of  London  for  1822  and  1836,  and  their  results  more  con- 
cisely recapitulated  in  the  last  of  these  years.  In  the  second  part 
of  the  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions,  published  in  1839*,  compared  with  the  late  experiments 
of  Dr.  Faraday,  an  account  of  which  is  published  in  the  Philo- 
sophical Transactions  of  London,  and  in  his  treatise  entitled,  Ex- 
perimental Researches  in  Electricity,  published  in  1839,  it  appears 
that  the  chemical  powers  of  the  living  animal  are  derived  from  the 
same  source  as  those  of  inanimate  nature,  namely,  the  electric  pow- 
er, which,  from  its  being  applied  by  the  nerves,  has,  in  the  living 
animal,  obtained  the  name  of  the  nervous  power  cr  influence,  the 
only  one  of  those  powers  which  have  been  regarded  as  peculiar  to 
the  living  animal,  which  it  possesses  in  common  with  inanimate  na- 
ture; the  source  of  the  sensorial  and  muscular  powers,  and  the 
powers  of  the  living  blood,  being  peculiar  to  it  alone. 

That  it  possesses  the  source  of  the  nervous  power  in  common 
with  the  world  which  surrounds  it,  appears  from  the  most  conclu- 
sive of  all  tests,  which  has  been  publicly  repeated  both  in  London 
and  Paris,  and  on  a  great  variety  of  animals,  with  the  same  result, 
namely,  that  when  a  certain  modification  of  electricity  (voltaic  elec- 
tricity) is  supplied  in  sufficient  power,  and  made  to  operate  under 
the  same  circumstances  under  which  the  nervous  influence  operates 
in  the  functions  of  life,  after  that  influence  bus  been  wholly  remov- 

*  In  the  end  of  1815,  I  laid  before  Sir  Joseph   Banks,  then   the  President  of  the 
Royal    Society  of  London,  an   account  of  experiments,  the  results  of  which,  it  ap- 
pears, from  what  is  said   in  the  preface,  have  been  pnhlicly  confirmed  both  in  Lon- 
don and  Paris,  proving  the  identity  of  the  nervous  influence  and  voltaic  electricity, 
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ed,  and  its  functions  in  consequence  have  wholly  failed,  they  arc  as 
perfectly  performed  by  voltaic  electricity  as  if  the  nervous  influ- 
ence itself  had  been  restored:  and  as  we  have  no  means  of  distin- 
guishing any  power  but  hy  its  effects,  the  identity  of  the  effects 
necessarily  implies  that  of  the  power,  as  far  as  relates  to  its  gene- 
ral nature.* 

Such  then,  it  appears,  from  facts  which  I  believe  are  now  gene- 
rally admitted,  is  the  peculiarity  of  the  nervous  power,  the  leading 
power  in  the  vital  system  of  the  more  perfect  animal.  Jt  is  air 
agent  in  common  to  the  animate  and  inanimate  world,  but  much 
influenced  in  its  effects,  we  shall  find,  in  the  former,  by  the  vital 
powers  of  the  living  animal,  with  which  it  is  there  associated:  and 
it  will  appear,  from  what  is  said  in  the  second  part  of  this  volume, 
that  we  are  in  many  instances  not  a  little  assisted  by  this  knowledge 
in  the  cure  of  diseases  arising  from  or  influenced  hy  the  state  of  the 
nervous  power  properly  so  called:  and  amongst  other  ways  in  which 
it  affords  practical  assistance,  it  has  enabled  us,  as  I  have  already 
had  occasion  to  observe,  to  draw  a  correct  line  of  distinction  be- 
tween the  sensorial  and  nervous  powers;  the  want  of  which  has 
been,  in  many  wrays,  felt  in  our  profession. 

No  less  striking  a  peculiarity,  but  one  of  a  very  different  nature, 
distinguishes  the  sensorial  power,  the  leading  power  in  the  sensitive 
system. 

As  the  nervous  power  is  the  only  one  of  those  powers  supposed 
to  be  peculiar  to  the  living  animal,  which  has  been  found  to  be 
common  to  it  and  inanimate  nature,  the  sensorial  power  is  the  only 
one  wThich,  from  possessing  none  of  the  properties  of  inanimate  na- 
ture, is  wholly  incapable  of  any  direct  intercourse  with  any  of  its 
agents. 

We  at  once  perceive  that  the  striking  analogy  observed  between 
all  the  other  functions  of  life  and  the  operations  of  inanimate  na- 
ture— for  example,  between  the  chemical  changes  effected  in  the 
blood,  both  in  the  course  of  circulation,  and  the  reverse  of  those 
changes  effected  in  it,  in  its  passage  through  the  lungs — bear  the 
strongest  analogy  to  certain  changes  effected   in   inanimate  nature, 

*  The  experiments  by  which  the  positions  here  referred  to  were  ascertained,  I 
made  as  early  as  the  year  1815,  and  before  the  end  of  that  year  communicated  their 
results  to  Sir  Joseph  Banks,  then  President  of  the  Royal  Society  of  London,  in  a 
paper  which,  as  appears  from  the  following  extsact  made  by  the  secretary  of  the  so- 
ciety, from  the  forly-second  volume  of  its  records,  was  laid  before  the  Society  on  the 
25th  of  January,  and  the  1st  and  8th  of  February,  1816;  although,  for  reasons,  de-. 
tailed  in  the  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  ha 
contents  were  not  published  in  the  Philosophical  Transactions  till  the  year  1822. 

Extract  from  the  records  of  the  Royal  Society  by  the  secretary  of  the  society. 
"  Dr.  W.  Philip's  paper,  entitled,  'Further  Experiments  and  Observations  on  the 
Relation  which  subsists  between  the  Sanguiferous  and  Nervous  Systems,  particularly 
on  the  Nature  of  Secretion,  the  Use  of  the  Ganglia  ai.d  Cause  of  Animal  Heat.'  waa 
in  part  read  on  the  25th  January,  1816;  it  was  again  resumed  on  the  1st  of  Febru- 
ary in  the  same  year,  and  concluded  on  the  8lh  February."  See  the  Journal  of  the 
Royal  Society,  Vol.  XLII.,  page  52.     See  also  the  Appendix  to  this  volume,  No.  1. 
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In  the  functions  of  the  sensorial  powers  all  trace  of  any  such  anal- 
ogies forsakes  us.  Sensation  and  volition,  for  example,  bear  no 
analogy  to  any  of  the  operations  of  inanimate  nature. 

The  sensorial  power  possessing  none  of  the  properties  of  inani- 
mate nature,  and  thus  being  incapable  of  direct  intercourse  with 
its  agents,  is  yet,  as  appears  from  a  thousand  phenomena,  enabled 
to  act  in  concert  with  them.  By  what  means  is  this  result  ef- 
fected? 

The  organs  of  all  living  powers,  with  the  exception  of  those  of 
the  sensorial  powers,  retain  certain  properties  of  the  matter  of 
which  they  are  composed;  while  in  the  living  animal  they  acquire, 
from  the  endowment  with  the  vital  principle,  a  capability  of  acting 
in  direct  concert  with  the  organs  possessing  vital  properties  alone, 
as  far  as  they  are  brought  into  contact  with  such  organs. 

Thus  we  have  seen,  from  the  relations  which  exist  between  the 
sensorial  and  nervous  powers  (notwithstanding  the  latter  being  in 
common  to  the  animate  and  inanimate  world) ,  these  powers  brought 
immediately  under  the  influence  of  each  other;  a  fact  on  which  so 
many  of  the  phenomena  of  the  more  perfect  living  animal  depend. 

There  is  but  one  class  of  organs  in  the  more  perfect  animal 
which  may  be  said  to  come  into  contact  with,  and  is  called  upon 
for  immediate  intercourse  with,  any  of  the  organs  of  the  sensorial 
powers,  namely,  those  of  the  nervous  powers  properly  so  called. 
They  are  the  only  organs  which  can  directly  excite  the  sensorial 
powers,  that  is,  through  their  nerves,  and  the  nerves  of  the  sen- 
sorial powers;  (which,  as  neither  set  of  nerves  can  originate  any 
change,  may  themselves  be  regarded  as  parts  of  these  two  classes 
of  organs.)  This  is  the  only  medium  through  which  the  sensorial 
powers  can  be  directly  influenced;  and,  in  fact,  the  only  case  in 
which  any  other  organ  comes  into  contact  with  any  sensorial  or- 
gan. Thus  it  is  that  the  organs  of  the  nervous  powers  properly 
so  called  are  the  only  means  which  can  directly  influence  the  sen- 
sorial powers;  while  the  nervous  powers  themselves,  in  consequence 
of  their  organs  retaining  some  of  the  properties  of  the  matter  of 
which  they  are  composed,  are  influenced  in  other  ways  and  by 
other  means.  They  are  thus  enabled,  on  the  one  hand,  to  receive 
and  propagate  impressions  from  the  agents  of  inanimate  nature, 
whether  existing  within,  or  only  occasionally  introduced  into,  our 
bodies,  or  applied  to  the  various  organs  of  sense  distributed  oyer 
their  surfaces,  and,  on  the  other,  in  consequence  of  their  vital 
properties,  directly  to  influence  the  organs  of  the  sensorial  powers. 
Such  are  the  means  by  which  impressions  made  by  the  agents 
of  the  external  world  excite  the  organs  of  feeling,  volition,  and 
all  other  functions  of  the  sensorial  organs. 

But  these  functions,  we  find,  are  also  capable  of  influencing  the 
agents  of  the  external  world,  as   well  as   of  being  influenced  by 


.ij  O.N     THE     LAWS     Of 

them;  otherwise  the  influence   exerted  on  the  sensorial  organs  by 
that  world  would  have  been  in  a  great  degree  useless. 

The  means  by  which  the  sensorial  organs  influence  the  agent* 
of  the  external  world  are  more  complicated,  hut  equally  evident 
when  the  laws  of  our  system  are  home  in  mind. 

The  nervous  power  properly  so  called,  it  appears  from  all  that 
has  been  said,  is  under  the  immediate  influence  of  the  sensorial 
powers;  and  when  we  wish  to  influence  the  agents  of  the  external 
world,  we  have  but  one  means  by  which  this  can  be  done.  The 
muscles  of  voluntary  motion  are  called  into  action  by  the  applica- 
tion to  them  of  the  nervous  power  properly  so  called,  that  is,  as 
appears  from  what  has  been  said  of  voltaic  electricity,  which  is 
found  by  direct  experiment  to  be  the  most  powerful  of  all  the 
stimulants  of  the  muscular  power  placed  through  the  vital  pro- 
perties of  the  organs  of  the  nervous  powers,  immediately  under 
the  influence  of  the  sensorial  powers. 

In  this  way  alone  can  the  sensorial  powers  influence  the  external 
world;  and  by  the  means  just  detailed,  the  agents  of  the  external 
world  become  the  sole  intermediate  link  by  which  the  whole 
powers  of  the  living  animal  are  elicited.  The  capabilities  of 
the  animal  are  the  immediate  gift  of  the  Creator;  but  the  stimulants 
which  call  its  powers  into  action  are  always  directly  or  indirectly 
the  same — the  agents  of  the  external  world.  We  see  this  well 
illustrated  by  the  perfect  foetus,  immediately  before  it  is  brought 
into  the  world.  Its  powers,  with  the  exception  of  respiration, 
are  complete;  but  its  actions  how  confined, — exactly  in  propor- 
tion to  the  confined  degree  in  which  it  is  exposed  to  those  agents, 
for  all  are  the  agents  of  the  external  world  which  are  external  to 
the  organs  of  the  sensorial  powers,  whether  they  exist  in  our  own 
bodies  or  elsewhere.  I  here  beg  leave  to  quote  the  following  pas- 
sage from  the  paper  which  the  Royal  Society  did  me  the  honor  to 
publish  in  the  second  part  of  the  Philosophical  Transactions  for 
the  year  1836,  which  forms  the  concluding  part  of  what  is  there 
said  on  this  subject,  namely,  the  relation  wdiich  the  living  animal 
bears  to  the  world  which  surrounds  him,  and  which  requires  some 
consideration  to  be  fully  understood. 

"  The  great  variety  of  the  phenomena  of  life  is  one  cause  of 
their  apparent  obscurity.  Such  is  their  variety,  that  we  are  at  first 
view  lost  in  attempting  any  arrangement  or  even  enumeration  of 
them.  An  essential  step  towards  their  arrangement,  as  appears 
from  what  has  been  said,  is  their  division  into  those  which  are  the 
immediate  results  of  the  co-operation  of  the  principle  of  life  with 
the  principles  of  inanimate  nature,  and  those  which  have  no  imme- 
diate dependence  on  the  latter  powers;  for  all  our  functions  medi- 
ately or  immediate]}'  depend  on  the  operations  of  the  agents  of  in 
animate  nature.  All  are  more  or  less  directly  excited  by  impres- 
sions originating  in  their  agency. 
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"  The  most  purely  sensorial  functions,  our  pleasures  and  pains, 
are  as  dependent,  though  more  remotely,  on  the  excitement  main- 
tained by  them,  as  the  functions  of  the  organs  immediately  im- 
pressed by  them.  Have  not  the  excitements  of  memory  as  much 
originated  in  their  impressions,  as  their  more  direct  effects  on  the 
part  impressed?  And  when  the  nature  of  our  bodies  and  the  cir- 
cumstances in  which  we  are  placed  are  duly  considered,  what  oth- 
er result  could  be  expected?  Our  organs  being  composed  of  the 
same  materials  as  the  world  which  surrounds  us,  can  only  be  di- 
rectly influenced  by  agents  of  their  own  nature;  and  from  that 
world,  and  by  the  medium  of  those  organs,  all  the  materials,  not 
only  of  our  acquired  knowledge*,  but  of  our  enjoyments  and  our 
sufferings,  are  derived. 

"  And  as,  on  the  one  hand,  all  our  functions  are  more  or  less 
immediately  excited  by  impressions  made  by  the  agents  of  the  ex- 
ternal warld  on  organs  composed  of  materials  of  their  own  nature; 
on  the  other,  we  have  no  power  of  influencing  them,  but  through 
similar  means.  The  only  means  of  exciting  our  mental  functions, 
we  have  seen,  are  the  impressions  of  those  agents  on  the  organs 
of  sense;  and  our  only  means  of  operating  beyond  our  own  bod- 
ies are  through  our  organs  of  motion.  Even  when  by  our  mental 
powers  we  influence  those  of  other  sentient  beings,  it  is  as  much, 
tkough  not  so  directly,  by  impressing  the  agents  of  the  external 
world  by  the  latter  organs,  as  when  we  raise  a  weight  or  throw  a 
stone." 

It  appears,  from  what  has  been  said  in  the  preface,  that  the  pe- 
culiarities of  the  treatment  of  disease  recommended  in  this  volume 
are  founded  on  the  results  of  the  investigation  by  which  the  posi- 
tions which  have  been  stated  were  ascertained.  I  shall  here  se- 
lect those  positions  on  which  the  peculiarities  referred  to  more 
immediately  depend,  and  endeavor  to  place  them  in  so  simple  a 
point  of  view  that  the  general  reader  may  understand  them. 

There  has  not  been  in  our  profession,  we  have  seen,  any  decid- 
ed opinion  either  respecting  the  general  nature  of  the  nervous  in- 
fluence, or  the  functions  to  which  its  powers  are  limited;  amongst 
other  consequences  of  which  are,  that  no  well-defined  line  has  been 
drawn  between  the  functions  of  the  nervous  and  sensorial  powers 
properly  so  called;  and  even  what  organs  are  employed  in  the  for- 
mation of  the  nervous  influence,  we  shall  find,  had  never  been  as- 
certained. 

*  We  are  born  with  due  knowledge  which  is  immediately  essential  to  our  exist- 
ence. The  infant  knows  as  well  how  to  suck  and  how  to  breathe  as  the  adult. 
Such  knowledge  is  called  instinctive,  because  it  is  not  the  result  of  experience;  but 
it  is  no  less  true  that  both  acts  are  voluntary,  no  muscles  are  employed  in  either, 
except  those  which  are  excited  by  the  will  alone.  See  my  papers  in  the  Philosoph- 
ical transactions  for  1S33  and  1S34,  on  the  nature  of  sleep,  and  on  the  nature 
of  death;  also  Appendix,  No.  II. 
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I  have  already  had  occasion  to  point  out  that  the  nervous  pow- 
er properly  so  called  is  the  leading  power  in  the  vital  system;  that 
is,  is  not  only  the  chief  power  employed  in  all  its  more  complicat- 
ed functions,"  but  also  that  power  which  controls  all  the  other  pow- 
ers employed  in  them;  and  it  is  consequently  on  this  system  that 
the  various  phenomena  both  of  health  and  disease  more  immediate- 
ly depend.  It  is  only,  as  appears  from  what  has  already  been 
said,  through  the  intervention  of  the  nervous  system  properly  so 
called,  that  the  sensorial  power,  the  leading  power  in  the  sensitive 
system,  having  no  direct  influence  on  the  vital  organs,  can  influ- 
ence the  states  either  of  health  or  disease. 

If  such  be  the  facts,  and  the  general  nature  of  the  nervous  pow- 
er be  such  as  stated  in  this  volume,  as  the  first  physiologists,  both 
of  this  country  and  the  continent,  I  believe,  now  admit;  it  be- 
comes an  object  of  no  small  consequence  in  the  treatment  of  dis- 
ease, accurately  to  ascertain  the  organs  which  supply  it:  by  which 
we  have  reason  to  believe  that  considerable  light  must  be  thrown 
on  the  treatment  of  those  diseases,  a  very  numerous  and  important 
class  we  shall  find,  which  have  their  origin  in  diseased  states  of 
this  power,  or,  more  correctly  speaking,  of  the  organs  on  which 
its  supply  depends;  for  if  what  has  been  stated  in  this  volume  res- 
pecting the  nature  of  that  power  be  correct,  the  nervous  influence 
itself  cannot  be  the  subject  of  disease.  It  can  only  vary  in 
quantity  according  to  the  state  of  the  organs  by  which  it  is  sup- 
plied. I  have  had  occasion  to  observe  in  the  preface,  that  while 
our  knowledge  of  the  animal  economy  has  in  almost  all  other  de- 
partments been  improving,  little  or  no  addition  has  been  made  to 
it  in  the  department  of  the  nervous  system  during  several  centu- 
ries. The  same  ignorance  of  the  nature  of  the  nervous  power 
itself,  and  the  same  errors  of  doctrine  respecting  it,  and  even  re- 
specting the  organs  which  supply  it,  which  we  shall  find  have  so 
unfavorably  influenced  the  practical  department  of  our  profession, 
influence  it  still. 

I  shall  here  confine  myself  to  the  facts  which  it  is  necessary  for 
the  reader  to  keep  in  view  in  order  to  understand  the  principles  of 
the  treatment  recommended  in  the  present  volume.  The  proofs 
of  those  facts  he  will  find  in  twelve  papers  published  in  the  Philo- 
sophical Transactions  of  London,  between  the  beginning  of  the 
year  1815  and  the  end  of  183G,  and  the  fourth  edition  of  my  In- 
quiry into  the  Laws  of  the  Vital  Functions,  published  in  1839; 
from  which,  among  the  other  positions  ascertained  by  tbe  experi- 
ments detailed  in  these  works,  it  appears  that  the  brain  and  spinal 
marrow  are  the  only  organs  which  prepare  the  nervous  influence 
properly  so  called. 

It  has  been,  and  still  is  supposed  that  the  ganglions  and  plexuses 
prepare  that  nervous  influence  which  operates  in  the  vital   system 
because  it  was  observed  by  the  anatomist  that   all   vital  organs  are 
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supplied  by  nerves  issuing  from  them;  but  they,  and  the  other  gang- 
lionic nerves,  we  shall  find,  perform  functions  of  a  wholly  different  na- 
ture. It  appears,  from  a  paper  which  the  Royal  Society  of  Lon- 
don did  me  the  honor  to  publish  in  the  Philosophical  Transactions 
of  the  year  1829,  that  they  are  incapable  of  supplying  any  influ- 
ence which  in  any  way  controls  the  vital  organs;  while,  on  the  other 
hand,  it  appears,  from  other  experiments  already  referred  to,  that 
they  are  only  the  means  of  combining  and  directly  conveying  the 
influence  of  organs  distributed  through  all  parts  of  the  brain  and 
spinal  marrow,  to  every  part  of  the  vital  system,  however  distant 
and  minute;  for,  as  it  also  appears  from  direct  experiments,  there 
is  not  one  of  the  minutest  capillary  vessels,  too  minute  to  be  seen 
without  the  aid  of  the  microscope,  that  is  not  capable  of  being 
influenced  by  every  part  of  both  of  these  organs,  from  the  upper- 
most surface  of  the  brain  to  the  lowest  portion  of  the  spinal  chord; 
and  that,  not  through  the  intervention  of  other  active  organs,  as  the 
brain  influences  a  large  proportion  of  the  muscles  of  voluntary 
motion,  through  the  spinal  marrow,  but  directly  by  nerves  which, 
themselves,  can  originate  no  change,  sent  by  means  of  the  gan- 
glionic system  to  each  individual  part  of  the  vital  system,  however 
distant  and  minute;  the  combined  power  of  the  whole  brain  and 
spinal  marrow,  being  required  for  the  formation  of  the  nervous  in- 
fluence employed  in  all,  even  the  most  minute,  vital  organs. 

If  any  considerable  portion  of  either  the  brain  or  spinal  marrow 
be  removed,  or  their  functions  in  any  way  impeded,  the  vital  pow- 
ers of  the  whole  system  are  found  to  fail  exactly  in  proportion  to 
the  extent  of  the  part  so  destroyed  or  impeded  in  its  functions; 
and  if  the  nerves  which  convey  from  the  ganglionic  system  the 
combined  influence  of  every  part  of  these  organs  to  any  particular 
part  of  our  frame  be  prevented  from  conveying  it,  the  vital  organs 
of  that  particular  part  lose  their  functions,  while  those  of  all  other 
parts  remain,  except  as  far  as  they  are  affected  by  the  loss  of 
power  in  the  former  organs,  provided  the  brain  and  spinal  marrow 
be  left  entire;  both  results  proving  that  it  is  the  failure  of  this  par- 
ticular nervous  influence,  which  takes  its  origin  from  all  parts  of 
the  brain  and  spinal  marrow,  and  is  distributed  to  the  vital  organs 
alone,  which  is  the  cause  of  those  results.  Such  appears  to  be 
the  sole  uses  of  the  ganglions  plexuses  and  other  nerves  which 
belong  to  the  ganglionic  system.  This  system  combines  and  con- 
\tnrH  to  the  vital  organs  in  all  parts  of  the  frame  the  influence  of 
organs  distributed  through  every  part  of  the  brain  and  spinal  mar- 
row; but  is,  itself,  wholly  incapable  of  preparing  any  part  of  that 
influence.* 

*See  a  paper,  entitled  "  On  the  Relation  which  exists  between  the  nervous  and 
muscular  systems  in  the  more  perfect  Animals;"  which  the  Royal  Society  of  Lon- 
don did  me  the  honor  to  publish  in  the  Philosophical  Transactions  for  1833;  also 
Appendix,  No.  III. 
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Thus  it  is  that  the  functions  of  the  ganglionic  system  have  neces- 
sarily remained  unknown,  till  it  was  found  that  the  nervous  influence 
bestowed  on  the  vital  organs  requires  for  its  formation  the  united 
power  of  organs  distributed  through  every  part  of  the  brain  and 
spinal  marrow.  It  is  evident,  therefore,  that  till  this  knowledge 
was  acquired  we  possessed  no  data  by  which  the  uses  of  that  sys- 
tem could  be  ascertained. 

It  is  easy  for  the  anatomist  to  determine  that  the  vital  organs  are 
all  supplied  with  nerves  which  proceed  from  the  ganglions  and 
plexuses;  but  many  of  the  parts  concerned  are  too  minute  for  his 
observations,  to  admit  of  his  tracing  the  connection  of  nerves 
which  exists  between  the  brain  and  spinal  marrow  and  the  gan- 
glionic system.  This  connection,  however,  as  we  have  seen,  can 
with  ease  be  traced  by  the  experimentalist.  It  appears,  from  what 
has  been  said,  that  experiments,  of  too  simple  a  nature  to  admit 
of  deception,  at  once  prove  the  immediate  and  universal  influence 
which  exists  between  the  brain  and  spinal  marrow  and  the  gangli- 
onic system,  which,  it  appears  from  these  experiments,  derives  all 
its  powers  from  those  organs,  being,  itself,  wholly  incapable  of 
producing  any  nervous  influence  properly  so  called;  an  oversight 
which  has  produced,  as  will  appear  from  what  is  said  in  the  second 
part  of  this  treatise,  the  most  fatal  effects  in  an  extensive  class  of 
diseases;  because  it  having  been  supposed  that  the  brain  and  spinal 
marrow  have  no  influence  on  the  vital  organs,  it  was  a  necessary 
inference  that  they  cannot  in  any  degree,  either  cause  or  regulate 
their  diseased  states. 

Thus  it  is  that  Dr.  Alison,  Professor  of  the  Institutes  of  Medi- 
cine in  the  University  of  Edinburgh,  which  may  be  regarded  as 
one  of  the  first  medical  schools,  has  in  a  late  publication,  entitled 
"  A  dissertation  on  the  State  of  Medical  Science,  from  the  Ter- 
"  mination  of  the  Eighteenth  Century  to  the  present  Time  (1834)*," 
made  the  following  statements: — 

"  In  regard  to  the  functions  of  nutrition,  secretion,  and  excre- 
"  tion,  to  which  the  circulation  is  subservient,  perhaps  the  most 
"  important  information  lately  obtained  is  of  a  negative  character. 
"  Notwithstanding  the  opposite  opinion  of  some  eminent  physiolo- 
"  gists,  it  may  be  stated  as  the  general  belief,  and  as  a  fair  infer- 
"  ence  from  a  review  of  the  different  departments  of  living  beings, 
"  as  well  as  from  experiments  and  observations  on  the  higher  ani- 
"  mals,  that  these  processes  are  independent  of  any  influence  or 
"  energy  necessarily  derived  from  the  nervous  system." 

From  the  first  part   of  the  present  volume  it  appears,  and   that 
from  experiments  the  accuracy  of  which  have  now  been  admitted 
by  the  first  physiologists  both  of  this  country  and   the  Continent 
that  the  foregoing  positions  of  Dr.  Alison,  although  he  is  right  in 

*  See  the  Cyclopaedia  of  Practical  Medicine 
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stating  them  to  be  at  present  the  general  belief  of  the  profession, 
are  wholly  unfounded;  the  brain  and  spinal  marrow  being  the  only 
organs  which  supply  the  nervous  influence  properly  so  called:  and 
from  the  second  part  of  this  volume  it  appears  to  how  extensively 
fatal  a  result  this  misconception  has  led  in  the  practical  depart- 
ment of  our  profession, — one  of  the  causes,  indeed,  as  stated  in 
the  preface,  of  the  present  publication.* 

In  consequence  of  the  nature  of  the  nervous  influence  properly 
so  called  not  having  been  understood,  all  our  knowledge  respect- 
ing this  branch  of  physiology  has  been  confused  and  unsatisfactory. 
]t  has  been  supposed  that  all  nerves  convey  a  similar  influence, 
nor  am  I  aware  that  any  attempt  has  been  made  to  distinguish  its 
different  species.  Although  their  properties,  we  shall  find,  are  of 
the  most  dissimilar  nature,  we  speak  as  if  there  were  but  one  spe- 
cies of  this  influence;  and  it  seems  to  have  been  taken  for  granted 
that  such  is  the  case,  the  question,  as  far  as  I  know,  never  having 
been  made  a  subject  of  inquiry.  When  the  whole  of  the  facts 
which  have  been  laid  before  the  reader  in  the  Philosophical  Trans- 
actions, and  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  are 
duly  considered,  it  will  be  found,  as  stated  in  the  preface,  that 
there  are  three  different  species  of  nervous  influence,  each  convey- 
ed by  its  own  class  of  nerves,  of  essentially  different  properties 
and  origins;  and  so  much  is  this  the  case,  that  the  three  species 
have  not  even  one  property  in  common;  and  nothing  can  be  more 
strikingly  dissimilar  than  their  origins,  nor  has  there  been  any  dis- 
tinct idea  of  the  properties  of  any  one  of  these  species,  nor  of  the 
functions  to  which  their  different  powers  are  limited:  the  conse- 
quence is,  that,  no  well-defined  line  having  been  drawn  between 
the  nervous  and  sensorial  powers  properly  so  called,  the  subject  is 
still  farther  involved.  The  three  species  of  nervous  influence, 
namely,  that  of  the  nerves  of  voluntary  motion,  that  of  the  nerves 
which  maintain  the  functions  of  assimilation,  secretion,  and  excre- 
tion, and  by  which  the  muscles  of  involuntary  motion  are  ex- 
cited, and  that  species  conveyed  by  the  nerves  of  sensation,  each 
helong  to  a  class  of  nerves  of  wholly  different  origins  from  each 
other. 

The  nature  of  the  nervous  influences  conveyed  by  the  two  first 
classes  of  nerves  so  far  resemble  each  other,  that  all  their  powers 
are  chemical;  but  in  other  respects  these  influences  are  of  the  most 

*  The  first  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions  was  pub- 
lished as  early  as  1817,  and  an  account  of  the  experiments  respecting  the  nature  of 
the  nervous  influence  was  laid  before  the  Royal  Society  as  early  as  January  1316 
(see  memorandum  of  this  in  the  Records  of  the  Society,  Vol.  XLII.  p.  52.;  and  al- 
so the  Appendix  to  this  volume,  No.  IV.),  although  no  account  of  them  appeared  in 
the  Philosophical  Transactions  till  the  year  1822,  when  the  experiments  on  this  sub- 
ject were  publicly  repealed,  by  direction  of  Sir  Humphrey  Davy,  then  president  of 
the  Royal  Society,  at  the  rooms  of  the  Royal  Institution;  Sir  Benjamin  Brodie  hav- 
ing done  the  author  the  honor  of  offering  to  operate  under  his  direction. 
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dissimilar  nature.  Even  the  excitement  of  the  muscular  fibre  does 
not,  in  both  classes  of  nerves,  obey  the  same  laws.  1  he  influence 
conveyed  by  the  remaining  class,  the  nerves  of  sensation,  has  no 
property  whatever  in  common  with  that  conveyed  by  either  ol  the 
two  former  classes. 

The  influence  conveyed  by  the  first  class,  those  of  voluntary 
motion,  possesses  a  simplicity  of  function  corresponding  to  that  of 
its  origin,  each  nerve  arising  from  one  particular  part,  either  of  the 
brain  or  spinal  marrow,  no  other  parts  of  these  organs  being  capa- 
ble of  influencing  them,  and  the  only  function  of  each  nerve  is  that 
of  exciting  porticular  muscles  of  voluntary  motion. 

Of  a  far  more  complicated  and  important  nature  are  the  functions 
as  well  as  the  origins  of  the  influence  conveyed  by  the  second  class 
of  nerves.  While  it  is  the  means  of  exciting  the  muscles  of  in- 
voluntary motion,  it  is  the  chief  agent  in  all  the  functions  of  assimi- 
lation, secretion,  and  excretion,  on  which  the  formation  and  main- 
tenance of  our  frame  immediately  depend;  the  source  from  which 
it  derives  these  complicated  powers  is  in  the  same  degree  compli- 
cated, compared  with  that  from  which  the  influence  conveyed  by 
the  nerves  of  voluntary  motion  derive  their  only  function.  We  have 
just  seen,  in  the  latter  class  of  nerves,  each  nerve  taking  its  origin 
from  only  one  particular  part,  either  of  the  brain  or  spinal  marrow; 
while  it  appears,  from  the  experiments  above  referred  to,  that  the 
second  class  of  nerves  have  their  origin  in  every  part  of  those  or- 
gans, the  powers  of  which,  by  the  arrangements  of  the  ganglionic 
system,  are  combined  and  directly  bestowed  on  every  the  most 
minute  vital  organ,  even  a  capillary  vessel,  as  above  observed,  so 
small  as  to  be  invisible  without  the  aid  of  the  microscope. 

The  influence  conveyed  by  the  nerves  of  sensation,  although  in 
all  respects  so  dissimilar  in  its  nature  from  that  conveyed  by  the 
first  class  of  nerves,  yet  resembles  it  both  in  the  simplicity  of  its 
function  and  the  origin  of  its  nerves. 

When  we  turn  to  the  species  of  nervous  influence  conveyed  by 
the  nerves  of  sensation,  we  find  ourselves,  as  when  we  turned  from 
the  other  functions  of  the  more  perfect  animal  to  those  of  the  sen- 
sorial power,  in  a  new  world.  The  striking  analogy  which  subsists 
between  the  operations  of  the  two  species  of  nervous  influence  Ave 
have  been  considering  and  the  phenomena  of  inanimate  nature  wholly 
forsakes  us.  In  the  influence  conveyed  by  the  nerves  of  sensation 
we  find  no  property  that  bears  the  least  resemblance  to  a  chemical 
process.  It  has,  I  have  just  had  occasion  to  observe,  like  the  in- 
fluence conveyed  by  the  nerves  of  voluntary  motion,  only  one  pro- 
perty, and  its  nerves  but  one  origin,— but,  in  both  instances,  of 
how  wholly  diflerent  a  nature.  The  one  excites  the  muscular  fibre 
alone  the  other  the  sensorial  powers  alone;  the  phenomena  of 
which  bear  not  the  most  distant  analogy  to  any  of  the  operations  of 
inanimate  nature.     The  nerves  of  the  one  arise  from  particular  parts 
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of  the  brain  and  spinal  marrow  alone;  organs  which,  although  them- 
selves insensible,  bestow  sensibility  on  other  parts;  those  of  the 
other,  from  all  sensitive,  but  no  other,  parts.  The  nerves  of  sen- 
sation form  no  part  of  the  nervous  system  properly  so  called;  they 
belong  to  the  sensorial  system,  and  have  only  from  their  resem-* 
blance  to  the  former  nerves  been  associated  with  them.  The  pn> 
perty  of  the  influence  they  convey  has  nothing  in  common  with  the 
influences  conveyed  by  the  two  first  classes  of  nerves.  It  is  only 
required  where  sensorial  organs  exist,  of  which  we  have  seen  it  is 
the  sole  direct  stimulant;  other  agents,  instead  of  exciting  their 
functions,  tending  directly  to  destroy  their  powers. 

All  the  functions  of  the  two  first  classes  of  nerves  being  chemi- 
cal, we  have  reason  to  believe,  from  the  usual  simplicity  of  the 
works  of  nature,  that  they  depend  on  the  same  agent  that  operates 
in  the  chemical  changes  of  inanimate  nature;  an  inference  which 
appears  to  be  confirmed  by  the  late  experiments  of  Dr.  Faraday*, 
for  it  appears  from  them  that  all  chemical  processes  are  electrical 
phenomena.  Dr.  Faraday  obliged  me  by  addressing  to  me  the 
following  letter,  with  permission  to  publish  it: — 

Royal  Institution, 
10th  Not.  1841. 
My   dear  Sir, 
I  find,  by  looking  over  my  papers,  that  the  first  free  expression 
of  the  opinion  that  chemical  and  electrical  force  is  essentially  the 
same,  is  in   paragraph  877.   in  the  seventh  series  of  Experimental 
Researches  read   to  the  Royal  Society,  April,    1834.     Previous 
expressions  may  be  found  in  paragraph  377.    January,  1833,  and 
paragraphs  713.   783-    850.   January,  1834,  showing   the  gradual 
progress  of  the  idea  in  my  mind;  the  full  conviction  of  its  truth  is 
stated  in  the  sixteenth  and  seventeenth  series,  January,  1840. 
Ever,  my  dear  Sir, 

Your  faithful  servant, 

M.  Faraday. 

Dr.  W.  Philip. 

Thus,  at  the  distance  of  five  and  twenty  years,  have  my  inferen- 
ces respecting  the  nature  of  the  nervous  influence  derived  no  trifling 
support  from  the  labors  of  this  philosopher,  so  celebrated,  partic- 
ularly in  the  chemical  departments  of  science. 

It  was  the  striking  analogy  which  exists  between  all  the  immedi- 
ate effects  of  the  nervous  influence  properly  so  called,  that  is,  the 
influence  conveyed  by  the  first  two  classes  of  nerves,  and  the  chem- 
ical phenomena  of  inanimate  nature,  together  with  the  great  chemi- 
cal powers  of  the  living  animal  and  of  voltaic  electricity,  that  first 
led  me  to  suspect  that  the  cause  which  immediately  operates  in 

*  See  Philosophical  Transactions  of  London. 
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both  must  in  its  general  nature  be  the  same;  and  the  circumstance 
of  voltaic  electricity  being  the  best  known  stimulant  of  the  muscu- 
lar fibre,  appeared  to  confirm  this  inference  ;  for  it  is  consistent 
with  what  we  observe  of  the  wisdom  of  Nature,  that  the  means 
best  fitted  for  her  purpose  should  be  chosen. 

The  stimulants  of  the  inanimate  world,  as  may  be  inferred  from 
what  has  already  been  said,  are,  directly  or  indirectly,  the  only 
stimulants  of  all  our  organs,  even  those  of  the  sensorial  powers, 
which  can  only  be  excited  through  the  nerves  of  sensation;  for  the 
nerves  of  sensation,  we  have  seen,  retain  enough  of  the  properties 
of  the  matter  of  which  they  are  composed,  to  be  excited  by  the 
stimulants  of  inanimate  nature,  and  thus  to  act  in  concert  with  its 
agents,  and  to  propagate  the  impressions  made  by  those  agents. 

It  appears,  from  the  investigation  on  which  this  volume  is  found- 
ed, that  all  the  phenomena  of  the  sympathy  of  parts,  a  law  which 
more  than  any  other  of  our  frame  influences  the  progress  of  disease, 
and  particularly  of  the  most  important  class  of  the  diseases  treated 
of  in  this  volume,  take  place  through  the  medium  of  the  central  or- 
gans, the  brain  and  spinal  marrow,  and  in  no  instance  in  conse- 
quence of  the  connection  of  nerves  in  their  progress  to  the  parts 
they  supply;  the  brain  and  spinal  marrow  being  the  only  active,  the 
nerves  always  the  passive,  parts  of  the  nervous  system.  The  lat- 
ter possess  no  influence  but  that  which  they  receive  and  convey 
from  the  former  organs;  and  therefore,  as  I  have  already  had  oc- 
casion to  observe,  can  originate  no  change. 

After  due  preparation  in  the  stomach  and  duodenum,  that  is, 
the  intestine  into  which  the  stomach  discharges  the  food  after  it 
has  in  the  stomach  been  brought  into  the  state  we  call  chyme, 
(for  the  digestion  is  not  completed  till  the  contents  of  the  sto- 
mach are  mixed  with  the  bile  and  other  juices  poured  into  this 
intestine,  which  may  be  regarded  as  a  second  stomach;  in  which 
our  food  is  formed  into  what  is  called  the  chyle,  that  is,  food  in 
the  state  in  which  it  is  duly  prepared  for  being  converted,  by  the 
chemical  powers  of  the  nervous  influence  properly  so  called, 
into  the  various  organs  of  our  bodies,)  it  then  enters  the  remain- 
ing part  of  the  alimentary  canal,  which  in  the  human  body  is  of 
great  length,  and  copiously  supplied  with  absorbent  vessels,  by 
which  the  chyle  is  taken  up  and  conveyed  into  the  general  mass  of 
blood,  and  thus  supplied  to  all  parts  of  the  body;  the  changes  by 
which  the  chyle  is  formed  in  the  stomach  and  duodenum,  and 
those  by  which  it  is  converted  into  the  various  organs  of  our  bo- 
dies, being  both  the  immediate  effect  of  one  agent,  the  nervous 
influence  properly  so  called,  supplied,  in  the  way  above  explained, 
by  the  brain  and  spinal  marrow  alone;  the    nature    of  which  we 
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have  fully  considered,  as  far  as  we  can  ascertain  the  nature  of 
any  power;  that  is,  we  have  ascertained  what  power  operates  in 
its  phenomena,  by  experiments  the  results  of  which  are  now  gen- 
erally, both  in  this  country  and  abroad,  admitted  to  be  correct; 
and  by  this  knowledge,  as  I  have  already  had  occasion  to  observe, 
we  find  we  have  been  enabled  essentially  to  improve  our  treat- 
ment of  disease. 

It  farther  appears,  from  the  same  investigation,  that  the  capil- 
lary vessels  perform  a  more  important  part  in  the  circulation  than 
has  been  ascribed  to  them. 

Many  experiments  detailed  in  the  papers  above  referred  to  in 
the  Philosophical  Transactions,  and  in  the  fourth  edition  of  my 
Inquiry  into  the  Laws  of  the  Vital  Functions,  prove  that  the  influ- 
ence of  the  contractions  of  the  heart  does  not  extend  to  the  ca- 
pillary vessels.  If  a  ligature  be  thrown  round  all  the  vessels  at- 
tached to  the  heart,  and  the  heart  cut  out,  no  change  in  the  motion 
of  the  blood  in  the  capillary  vessels  takes  place;  the  blood  con- 
tinues to  move  in  those  vessels  in  precisely  the  same  way,  and 
with  precisely  the  same  velocity,  as  while  the  circulating  system 
was  entire,  and  the  heart  beating  as  in  health;  and  only  fails  as 
the  supply  of  blood  from  the  larger  arteries  fails;  being  supported 
in  the  healthy  animal  by  the  power  of  the  vessels  themselves, 
which  possess  all  the  properties  of  a  muscular  power.* 

It  thus  appears  that  both  the  nervous  and  muscular  powers  of 
the  capillary  vessels  are  provided  for  with  a  care  proportioned  to 
the  importance  of  the  functions  they  perform;  for  all  the  functions 
of  assimilation,  secretion,  and  excretion  are  effected  by  the  ac- 
tion of  that  nervous  influence  which  is  prepared  by  all  parts  of  the 
brain  and  spinal  marrow,  and  applied  by  the  minute  extremities  of 
the  nerves  to  the  blood  conveyed  by  the  capillary  vessels  on 
which  they  are  distributed;  each,  even  the  most  minute  vessel, 
as  above  observed,  receiving  its  nervous  influence  directly  from 
every  part  of  the  only  organs  which  supply  that  influence  properly 
so  called,  and  possessing  a  muscular  power  capable  of  supporting 
the  due  motion  of  the  blood,  altogether  independently  of  aid  from 
any  other  organ,  and  by  the  peculiar  origin  and  distribution  of 
their  nerves  placed  under  the  same  complicated  influence,  that  of 
every  part  of  the  brain  and  spinal  marrow  which  is  required  for 
the  functions  of  assimilation  and  secretion. f 

*  Sec  my  paper  On  the  Powers  of  Circulation,  in  the  Philosophical  Transactions 
for  1831,  Part  II.,  and  the  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
System;  also  Appendix  to  this  volume,  No.  V. 

t  As  soon  as  it  was  ascertained  that  any  part  of  the  blood  passes  through  a  sec- 
ond set  of  capillary  vessels  before  it  returns  to  lhe  heart,  wc  might  have  been  as- 
sured that  the  motion  of  the  blood  in  them  is  independent  of  the  action  of  the  heart. 
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All  the  functions  of  the  nervous  power  are  effected  by  the  mi- 
nute extremities  of  the  nerves,  which,  on  the  one  hand,  are  inti- 
mately blended  with  the  muscular  coat  of  those  vessels,  and,  on 
the  other,  brought  into  contact  with  the  fluids  they  convey;  the 
blood,  from  their  lessening  capacities,  being  mechanically  divided 
in  them  into  red  and  colorless,  in  all  organs  where  the  functions 
of  assimilation  and  secretion  are  performed;  from  which  we  may 
infer  that  this  division  is  essential  to  the  changes  necessary  to  the 
due  performance  of  those  functions  :  and  we  have  just  seen  that 
the  nervous  influence  which  effects  these  changes,  which  are  all 
chemical,  is  of  the  same  general  nature  with  the  chemical  agent 
which  operates  in  inanimate  nature. 

We  thus,  together  with  what  has  been  said  of  the  processes  of 
the  digestion  and  distribution  of  our  food,  arrive,  as  nearly  per- 
haps as  we  can  ever  expect  to  do,  at  a  knowledge  of  the  functions 
which  immediately  maintain  life;  namely,  the  immediate  means  by 
which  our  food  is  converted  into  the  various  organs  of  our  frame. 

Of  the  principle  of  life,  as  of  other  powers,  we  can  know  noth- 
ing but  its  properties  :  any  more  intimate  knowledge  of  any  prin- 
ciple is  not  merely  beyond  the  limits,  but  the  nature,  of  our  minds. 
When  we  make  ourselves  acquainted  with  a  property  of  any  prin- 
ciple previously  unknown,  and  class  it  with  the  other  phenomena 
of  that  principle  in  a  clear  and  satisfactory  manner,  we  consider 
ourselves  as  understanding  the  nature  of  that  property;  and  justly, 
both  because  the  human  mind  can  go  no  farther  than  ascertain  the 
principle  on  which  any  particular  phenomenon  depends;  and,  if  it 
could,  in  our  present  state,  we  can  see  no  useful  application  which 
could  be  made  of  such  knowledge.  We  have  determined,  for 
example,  that  the  general  nature  of  the  phenomena  of  the  nervous 
influence  properly  so  called,  and  voltaic  electricity,  are  essential- 
ly the  same;  and  this  knowledge,  we  shall  find,  leads  to  a  more 
successful  treatment  of  certain  diseases.  Of  an  intimate  know- 
ledge of  the  nature  of  the  principle  on  which  these  phenomena  de- 
pend, in  the  present  state  of  our  being,  what  use  could  be  made  ? 
Our  aim  is  to  class  together  the  whole  of  the  phenomena  of  each 
principle,  that  we  may  distinctly  perceive  where  each  operates. 
This  alone  is  the  knowledge  which  can  prove  useful  to  us,  and  the 
only  knowledge  which  we  possess,  or  ever  can  possess,  of  gravi- 
tation, or  any  other  principle  the  most  familiar  to  us. 

It  saves  much  useless  labor,  in  all  inquiries,  in  the  first  place  to 
•determine  what  is  attainable,  and  in  the  second,  that  which,  if  at- 
tained, will  be  useful:  precautions  often  neglected  in  those  disqui- 
sitions which  have  no  immediate  connection  with  the  common  af- 
fairs of  life;  such  as  inquiries  into  the  nature  of  the  vital  principle, 
&c.  &c;  in  which  men  of  considerable  talents,  in  our  profession 
and  others,  have  often  most  uselessly  employed  themselves ;  for 
.even  such  writers  as  Hartly  and   Hunter  are  liable  to  this  charge. 
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It  is  Haller's  greatest  praise,  that,  having  been  more  than  any  oth- 
er physiologist  of  his  time  engaged  in  physiological  discussions,  he 
avoided  such  errors.  He  may  be  regarded  as  the  first  who,  to  any 
great  extent,  introduced  the  principle  of  correct  induction  into  such 
discussions;  and  although,  from  too  hasty  inferences,  he  was  occa- 
sionally led  into  error, — as  in  some  points  respecting  the  relations 
which  subsist  between  the  nervous  and  sanguiferous  systems, — I 
think  we  cannot  help  regarding  him  as  the  greatest  reformer  of  our 
physiological  systems.  His  discussions  relate  to  no  subjects,  on 
which  ail  labor  must,  in  the  nature  of  things,  be  useless.  From 
the  state  in  which  he  found  physiology,  it  is  not  surprising  that  some 
of  his  inferences  had  been  too  hasty  to  be  correct;  that,  consider- 
ing the  state  in  which  he  found  the  subject,  he  sometimes  failed  in 
not  having  taken  the  whole  of  the  circumstances  into  due  conside- 
ration. 

From  our  finding  that  the  ganglionic  nerves  possess  the  proper- 
ty of  exciting  the  muscular  fibre,  it  has  been  supposed  by  some 
that  they  are  accompanied  by  the  same  class  of  nerves  which  ex- 
cite the  muscles  of  voluntary  motion,  bound  up  in  the  same  sheath 
with  them,  and  that  to  this  they  owe  their  power  of  exciting  the 
muscular  fibre.  This  opinion  is  proved  to  be  erroneous,  however, 
by  a  circumstance  to  which  I  have  frequently  had  occasion  to  refer, 
and  which  has  been  ascertained  by  frequently  repeated  experi- 
ments*,— that  every  capillary  vessel  of  the  system  may  be  directly 
excited  by  stimulants  applied  to  any  considerable  portion  of  either 
the  brain  or  spinal  marrow;  whereas  the  muscles  of  voluntary  mo- 
tion can  each  be  directly  excited  only  by  certain  small  parts  of  one 
of  those  organs  from  which  its  nerves  arise,  and  convey  the  influ- 
ence of  those  parts  alone.  The  capability  of  exciting  the  muscu- 
lar fibre  through  the  ganglionic  system  of  nerves,  is  as  much  a  pro- 
perty of  the  whole  brain  and  spinal  marrow  as  the  other  properties 
of  this  particular  class  of  nerves,  manifested  through  that  system; 
and  therefore  must  be  performed  by  a  class  of  nerves  wholly  dis- 
tinct from  those  which  convey  a  power  originating  from  a  very  dif- 
ferent source,  which  belongs  only  to  certain  small  portions  of  them. 
Besides,  I  have  already  had  occasion  to  observe,  that  the  excite- 
ment of  the  muscular  fibre  by  the  two  sets  of  nerves  does  not  in  all 
respects  obey  the  same  laws:  its  excitement  by  the  one  is  always 
an  act  of  volition  ;  by  the  other,  wholly  independent  of  the  will: 
nor  does  the  latter  set  of  nerves  influence  the  muscular  fibre  of  the 
newly  dead  animal  in  all  respects  in  the  same  way  that  the  former 
so  readily  does. 

Another  point  which  particularly  demands  the  reader's  atten- 

*  Philosophical  Transactions,  and  the  fourth  edition  of  my  Inquiry  into  the  Laws 
of  the  Vital  Functions. 
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tion,  the  importance  of  which  has  cither  been  wholly  overlooked 
or  too  little  attended  to  in  the  practical  department  of  our  proles- 
sion,  although  in  many  respects  evident  from  the  daily  phenomena 
of  our  lives,  and,  in  not  a  few  cases  of  both  acute  and  chrome  dis- 
ease, an  attention  to  which  is  essential  to  recovery,  and  in  none 
more  than  in  the  principal  class  of  the  diseases  we  are  about  to 
consider,  is,  that  the  organs  of  the  vital  and  sensitive  systems  ohey 
very  different  laws.  All  degrees  of  excitement  tend,  more  or  less, 
to  produce  corresponding  exhaustion  in  the  organs  of  the  sensitive 
system.  The  consequence  of  which  is,  that  however  free  from 
all  excitement  its  organs  can  be  kept  without  their  abstraction  prov- 
ing fatal,*  the  effects  of  that  which  remains  debilitate,  and  at 
length  wholly  destroy,  their  powers,  to  which  intervals  of  compar- 
ative rest  are  essential.  By  the  laws  of  our  frame,  when  exhaust- 
ed to  a  certain  degree,  the  general  case  is  that  they  cease  to  be 
excited,  which  occurs  more  or  less  rapidly,  according  to  the  cir- 
cumstances in  which  we  are  placed,  and  if  the  exhaustion  is  gene- 
ral and  complete,  the  patient  dies;  for  we  have  seen  that  in  the 
more  perfect  animal  the  sensitive  functions  are  as  necessary  to  the 
continuance  of  life,  respiration  being  in  them  a  function  of  volition, 
as  the  circulation  itself.  It  is  only  their  partial  exhaustion  which 
is  unattended  by  danger.  In  the  soundest  sleep  we  still  perceive 
the  sensation  which  induces  us  to  inspire,  and  drawing  the  air  into 
the  lungs  is  still  an  act  of  volition. f 

The  organs  of  the  vital  system,  in  health,  always  retain  their 
powers  unimpaired  by  the  daily  excitements  of  life,  and  in  the  in- 
terval of  the  partial  repose  of  the  sensitive  organs,  afford  ample 
means  for  the  restoration  of  their  powers.  But  were  the  vital  or- 
gans subject  to  the  same  exhaustion,  as  no  means  are  provided  for 
their  restoration,  all  their  functions  while  life  lasts  being  incessant, 
our  lives  at  most  would  be  of  but  a  few  days'  continuance.  They 
suffer  no  sensible  exhaustion  from  the  daily  stimulants  of  life,  un- 
less these  stimulants  become  such  as  to  excite  them  beyond  the  de- 
gree necessary  to  their  healthy  functions. 

In  the  first  stage  of  fever,  for  example,  the  heart  and  vessels  of 
circulation  are  excited  beyond  that  degree.  The  necessary  con- 
sequence is,  that  their  powers  become  more  or  less  impaired  in 
proportion  to  the  degree  and  continuance  of  the  morbid  excite- 
ment, and  the  safety  of  the  patient  depends  on  the  removal  of  that 
excitement  before  it  has  so  exhausted  their  powers  that  they  can 
no  longer  support  the  circulation.  What  is  called  the  turn  of  the 
fever,  that  is,  the  period  at  which  the  increased  action  of  the  heart 

*  It  appears  from  statements  above  referred  to,  that  respiration  is  no  less  an  act 
of  volition,  although,  from  its  frequent  and  habitual  recurrence,  we  are  less  aware 
of  its  being  so  than  in  those  acts  of  volition  which  recur  less  frequently. 

t  See  my  papers  published  in  the  Philosophical  Transactions  for  1833,  on  the  na- 
ture  of  sleep,  and  from  which  an  abstract  is  given  in  the  Appendix,  No.  VI. 
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find  vessels  (either  in  consequence  of  their  powers  being  impaired 
by  the  continuance  of  the  excitement,  or  its  causes  having  been 
removed)  is  changed  to  a  state  of  general  debility,  determines  the 
fate  of  the  patient.  It  follows,  of  course,  that  the  sooner  the  mor- 
bid excitement  has  been  relieved  the  less  debilitated  the  pow- 
ers of  circulation  will  be  left,  and,  consequently,  the  more  capable 
will  they  be  of  still  supporting  it;  and  when  they  are  found  so,  the 
causes  of  the  fever  having  ceased  to  operate,  if  their  exhaustion 
has  not  gone  too  far,  all  the  vital  functions,  though  debilitated,  re- 
main, and  gradually  regain  their  healthy  vigor. 

Similar  observations  apply  to  the  functions  of  all  other  vital  or- 
gans in  their  various  diseases,  for  the  total  failure  of  any  one  es- 
sential to  life  of  course  proves  fatal  to  all;  although  the  less  evident 
the  disease,  and  the  less  rapid  its  changes,  they  are  the  less  readily 
observed. 

While  the  excitability  of  the  sensitive  organs,  in  health,  is  im- 
paired by  the  stimulants  of  the  day,  to  be  restored  by  the  rest 
which  follows  it,  that  of  the  vital  organs,  while  health  continues,  is 
only  sensibly  impaired  by  the  stimulants  of  life,  of  which  their  ex- 
haustion determines  the  natural  duration. 

As  the  vital  organs  are  endowed  writh  an  excitability  to  last 
through  life,  in  infancy  they  possess  a  degree  of  it  which  exceeds 
that  most  conducive  to  a  firm  state  of  health, — the  cause  of  many 
of  the  most  fatal  diseases  of  the  period.  The  irritation  of  stom- 
ach which  in  the  adult  produces  restlessness  and  dejection,  in  the 
infant  may  produce  convulsions  and  death.  The  derangement  of 
the  biliary  system  which  in  the  adult  produces  depression  of  spir- 
its, in  the  infant,  if  neglected,  often  produces  the  effusion  called 
water  of  the  head. 

We  have  reason  to  believe,  as  I  endeavored  to  point  out  in  a 
paper  which  the  Royal  Society  of  London  did  me  the  honor  to 
publish  in  the  Philosophical  Transactions  for  1836,  and  in  the 
fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
from  the  former  of  which  the  reader  will  find  an  extract  in  the  Ap- 
pendix, No.  VII.,  that  this  excess  of  excitability  is  necessary  to 
the  growth  of  our  frame.  The  excitement  produced  by  the  usual 
stimulants  of  life  being  greater  than  the  maintenance  of  our  organs 
requires,  they  enlarge.  Greater  excitement  being  produced  than 
is  necessary  for  their  maintenance,  more  materials  are  animalized. 
As  the  continued  application  of  the  stimulants  of  life  by  degrees 
lessens  the  excitability  of  the  vital  organs,  the  powers  of  the  sys- 
tem improve,  till  the  remaining  excitability  is  in  due  proportion  to 
the  causes  which  support  the  healthy  excitement;  and  this  seems  to 
be  the  limit  at  which  the  growth  ceases;  and  when  a  certain  time 
has  elapsed  after  this  period,  the  fault  becomes  a  deficiency,  not  an 
excess,  of  excitability,  which  necessarily  daily  increases,  till,  the 
7 
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excitability  of  some  one  or  more  of  the  vital  organs  being  exhaust- 
ed, death  is  unavoidable.  , 

Hence  it  is  that  those  who  during  life  have  been  exposed  to 
powerful  and  long-continued  causes  impairing  the  excitability  ot  the 
vital  orcans,  whether  causes  affecting  the  mind  or  body,  rarely  at- 
tain a  great  age,  for  all  affections  of  the  one  more  or  less  influence 
the  other;  and  that  the  excesses  of  youth,  particularly  if  they 
have  been  long  continued,  are  often  more  felt  in  advanced  life, 
when  the  excitability  begins  to  be  more  or  less  defective  in  all, 
than  at  earlier  periods;  many  instances  of  which  I  have  witnessed. 

On  comparing  together  the  statements  relating  to  the  nature  and 
distribution  of  the  various  parts  of  the  nervous  system  made  in 
the  preceding  pages,  we  readily  perceive  the  cause  of  that  general 
sympathy  which  prevails  throughout  the  frame  of  the  more  perfect 
animal,  and  which,  we  have  seen,  so  powerfully  influences  the 
course  of  disease.  I  shall  here,  although  I  have  already  had  such 
frequent  occasion  to  refer  to  it,  attempt  to  bring  into  one  view  the 
different  facts  relating  to  it.  We  find  a  set  of  organs  distributed 
throughout  the  whole  of  the  brain  and  spinal  marrow,  which  may 
be  justly  termed  the  organs  of  life,  because  they  supply,  we  have 
seen,  the  agent  by  which,  on  the  one  hand,  our  food  is  in  the 
first  place  properly  changed  in  the  stomach  and  duodenum  to  pre- 
pare it  for  the  changes  effected  in  the  capillary  vessels;  and,  on 
the  other,  those  changes  themselves  are  effected;  by  both  of  which 
sets  of  changes  our  food  is  converted  into  the  various  organs  of 
our  bodies;  and  these  changes  are  not  only  wholly,  but  immedi- 
ately, dependent  on  an  agent,  we  have  seen,  of  the  same  general 
nature  with  that  which  we  see  effecting  similar  changes  in  the  world 
which  surrounds  us.  Each  individual  part  of  the  brain  and  spinal 
marrow,  we  have  also  seen,  influences  every  part  of  the  general 
frame;  every  part  of  the  general  frame,  in  its  turn,  being  capable 
of  influencing  all  parts  of  those  organs. 

To  these  laws  there  is  evidently  no  exception  with  respect  to 
all  parts  to  which  the  nerves  and  blood-vessels  have  access;  and 
as  to  those  to  which  neither  has  access,  as  the  cuticle  and  nails, 
even  they  are  indirectly  influenced  by  them;  because,  although 
these  organs  have  no  immediate  dependence  either  on  the  state  of 
the  nerves  or  blood-vessels,  they  have  an  indirect  dependence  on 
both,  which  is  felt  on  every  deviation  from  the  healthy  sta*e  of 
either;  both  cuticle  and  nails  becoming  brittle,  and,  consequently, 
ill  adapted  to  their  functions,  in  proportion  as  the  functions  of 
either  nerves  or  blood-vessels  fail,  because  the  healthy  state  of 
both  is  found  to  depend  on  that  of  the  organs  with  which  they  are 
in  contact,  all  the  affections  of  which,  more  or  less,  influence 
those  parts  :  and  similar  observations    apply  even   to   the   hardest 
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parts  of  the  teeth,  which  possess  neither  vessels  nor  nerves.  It 
appears,  therefore,  from  the  whole  of  these  facts,  all  of  which 
are  proved  by  daily  experience  of  the  various  affections  of  the 
more  perfect  animal,  that,  through  the  channels  here  described, 
there  is  no  part  of  its  frame  which  is  not  capable,  more  or  less, 
of  influencing  or  being  influenced  by  every  other;  and  hence  the 
means  by  which  disease,  and  more  particularly  chronic  disease,  is 
influenced  by  continuance,  in  whatever  part  it  may  have  origi- 
nated, till  by  degrees,  in  proportion  as  the  derangement  is  more  or 
less  influential,  the  whole  powers  of  the  system  are  destroyed  : 
and  this  evil,  we  shall  find,  is  greatly  aggravated  by  disease  so 
often  commencing  in  parts  of  so  little  sensibility,  that  the  attention 
is  not  excited  by  it  till  it  is  often  too  late  to  arrest  its  fatal  termi- 
nation; so  much  so,  that  the  medical  attendant,  the  whole  of  the 
preceding  circumstances  not  having  been  sufficiently  taken  into 
account,  is  often  as  little  prepared  for  the  fatal  result  as  the  friends 
of  the  sufferer. 

From  the  facts  here  stated,  we  have  no  difficulty  in  perceiving 
why  every  part  of  our  frame  may  influence  every  other;  each  part 
of  the  brain  and  spinal  marrow,  as  appears  from  direct  experiment, 
influencing  every  other  part  of  the  frame,  and  the  state  of  every 
part  of  the  frame  more  or  less  influencing  every  part  of  these  or- 
gans. 

Thus  it  appears  that  we  have  no  occasion  to  have  recourse  to 
any  supposed  influence  of  nerves  on  each  other,  in  consequence  of 
which  so  much  labor  has,  as  far  as  I  am  capable  of  judging,  been 
so  uselessly  bestowed;  all  the  facts  on  the  subject  tending  to  as- 
sure us,  that  the  nerves  are  mere  channels  of  conveyance,  both  in 
the  cerebral  and  spinal  system;  and,  in  the  ganglionic  system  of 
combination  and  conveyance,  the  nerves  themselves,  as  well  as  the 
ganglionic  system,  being  wholly  incapable  of  influencing,  in  any 
other  way  than  those  here  mentioned,  the  powers  communicated 
to  them  by  the  brain  and  spinal  marrow  alone.  They  are  the 
mere  passive  parts  of  the  nervous  system,  having  no  power  to  or- 
iginate any  change  in  the  powers  they  convey  and  distribute;  the 
brain  and  spinal  marrow,  whether  in  the  vital  or  sensitive  system, 
being  the  only  active  parts  of  those  systems,  that  is,  the  only  parts 
capable  of  receiving  impressions  from  the  nerves,  and,  in  conse- 
quence of  these  impressions,  originating  any  effect  but  those  just 
stated. 

Every  derangement  affecting  any  part  of  the  system,  however 
minute,  being  felt  by  every  part  of  the  vital  organs  of  the  brain  and 
spinal  marrow,  and  these  organs  being  distributed  through  every 
part  of  them,  it  will  easily  be  understood  that  when  any  perma- 
nent fret  of  nerve  is  established,  in  whatever  part,  it  must  tend, 
more  or  less,  according  to  its  degree  and  duration,  to  impair  tht 
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powers  of  all  parts  of  these  organs,  on  which,  we  have  seen,  the 
healthy  state  of  every  part  of  the  system  depends;  lor  such  is  the 
sympathy  of  all  neighboring  parts,  and  particularly  parts  ot  the 
same  organ,  that  they  always,  more  or  less,  partake  ol  each  others' 
affections.  Thus  it  necessarily  appears  that  any  long-continued 
cause  of  nervous  fret,  by  gradually  impairing  the  power  of  the  on- 
ly organs  which  prepare  the  nervous  influence,  and  thus  lessening 
the  supply  of  the  power  on  which,  we  have  seen,  assimilation,  se 
cretion,  and  excretion  immediately  depend,  must  more  or  less,  en- 
danger these  functions;  and  in  any  vital  organ  which  happens,  from 
other  causes,  to  he  most  disposed  to  disease,  a  permanent  debility 
may,  sooner  or  later,  be  established;  and  the  central  organs,  the 
brain  and  spinal  marrow,  which,  I  have  had  occasion  to  point  out, 
are  the  only  organs  which  supply  the  power  on  which  the  healthy 
structure  of  all  parts  of  our  frame  depends,  having  been  previously 
debilitated,  disease  of  function,  wherever  it  occurs,  in  such  cases 
is  apt  to  run  rapidly  into  disease  of  structure;  and,  the  cause  which 
produced  the  fret  of  nerve  being  often  overlooked,  in  consequence 
of  the  physiological  errors  which  have  prevailed  in  our  profession, 
the  medical  attendant,  as  I  have  already  had  occasion  to  observe, 
is  sometimes  as  much  surprised  as  the  friends  of  the  patient  at  the 
rapidity  with  which  such  cases  often  prove  fatal. 

Thus  the  constitution  is  gradually,  and  with  no  suffering  but 
what  assumes  the  form  of  what  is  called  nervous  complaints,  sup- 
posed to  be  free  from  danger,  undermined;  and  the  patient  sinks, 
without  the  original  ca  ise  of  the  danger  having  been  suspected, 
and,  consequently,  without  any  of  those  means  having  been  em- 
ployed which  alone  can  arrest  the  progress  of  his  disease;  no 
means  being  capable  of  removing  a  disease  if  the  cause  from  which 
it  originated  continues  to  operate.  And  to  this  cause  alone,  as 
will  more  fully  appear  in  what  is  said  in  the  practical  part  of  the 
present  volume,  thousands  of  lives  which  may  be  saved,  are,  in  the 
present  state  of  our  profession,  annually  sacrificed  in  these  king- 
doms; where,  I  believe,  as  I  have  already  had  occasion  to  ob- 
serve, we  are  entitled  to  say  that  our  profession  has  long  been,  on 
the  whole,  better  understood  than  in  any  other  country. 

In  all  the  more  perfect  animals  the  organs  of  the  sensorial  pow- 
er, the  leading  power  in  the  sensitive  system,  are  chiefly,  and  in 
man  almost  wholly,  confined  to  the  brain.  Those  of  the  leading 
power  in  the  vital  system,  the  nervous  power,  belong  equally  to 
the  bram  and  spinal  marrow,  and  to  all  parts  of  them,  except  that 
they  are  either  in  less  number  or  of  less  power  in  the  lumbar  por- 
tion of  the  latter  organ,   than   in  any  other  part   of  either  of  these 

ofStheSLand   neUher  °f  them'  in   the  formation  of  fading  powe  s 
Pf  the  two  great  systems,  receives  aid  from  any  other  organ  wha 
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ever.  Other  organs,  we  have  seen,  only  contribute  to  the  proper 
distribution  of  their  powers,  and,  in  the  ganglionic  system,  to  the 
combination  as  well  as  distribution  of  their  powers. 

For  the  cure  of  many  of  the  diseases  we  are  about  to  consider, 
in  their  advanced  stages,  it  is  necessary  that  their  connection  with 
their  previous  stages  should  be  clearly  understood. 

The  most  frequent  cause  of  a  permanent  fret  of  nerves,  and, 
consequently,  of  all  the  mischief  which  ensues  in  the  most  impor- 
tant class  of  those  diseases,  are  what  are,  very  indefinitely,  called 
bilious  or  nervous  complaints;  terms  which  are  applied  to  diseases 
of  very  different  natures  and  origins,  which,  previous  to  the  fret, 
that  is,  the  irritation,  of  nerves,  having  become  permanent,  in 
many  cases  cause  so  little  uneasiness,  that  the  patient  seldom  con- 
sults the  physician  till  a  decease  is  so  established  that  its  removal 
requires  a  tedious  treatment;  and,  what  is  a  still  greater  evil,  by 
obscuring  the  connection  between  the  commencement  of  the  dis- 
ease, when  it  presents  no  formidable  appearance,  and  its  progress, 
tends  wholly  to  obscure  its  nature,  and  thus  renders  its  more  formi- 
dable stages,  according  to  our  present  plans  of  treatment,  always, 
and,  as  I  shall  have  occasion  to  explain,  necessarily  fatal.  It  of- 
ten happens  in  such  cases  that  the  affection  in  which  the  disease 
originates  is  not  sufficiently  powerful  to  establish  the  more  formid- 
able stages  of  such  affections,  until  some  other  cause,  disturbing 
the  nervous  system,  occurs  to  increase  its  tendency.  When  this 
happens,  the  report  of  the  patient  still  farther  misleads  the  physi- 
cian, for  he  often  regards  the  cause  which  aggravates  the  symp- 
toms as  the  sole  cause  of  his  disease,  wholly  overlooking  the 
milder  symptoms  which  preceded  it,  the  knowledge  of  which  is 
absolutely  necessary  to  enable  the  physician  to  cure  his  disease; 
and  thus  the  connection  between  the  present  and  early  stage  is 
farther  obscured,  on  which  the  safety  of  the  patient  depends. 
in  the  following  part  of  this  treatise  I  shall  point  out  the  diagnos- 
tic by  which  the  nature  of  the  disease  may  at  all  periods  be  detect- 
ed, and  the  changes  which  take  place  in  it  ascertained. 

Such  are  the  observations  which  it  is  necessary  for  the  reader 
to  keep  in  view  when  the  treatment  of  the  most  important,  class  of 
the  diseases  we  are  about  to  consider  is  laid  before  him,  in  the  sec- 
ond part  of  this  volume.  In  these  diseases  we  shall  find  that  after  a 
long  continuance  of  bad  health,  and,  in  some  cases,  of  severe  suf- 
fering, but  which  is  not  such  as,  in  the  present  state  of  our  profes- 
sion, is  regarded  as  attended  with  danger,  (the  consequence  of  the 
present  defective  state  of  our  physiological  knowledge*,)  a  train 
of  symptoms  supervenes,  which  at  length  leaves  no  doubt  respect- 
ing their  fatal  termination. 

*  See  a  paper  which  the  Royal  Society  did  me  the  honor  of  publishing  in  the  Phi- 
losophical Transactions  for  1836,  and  the  fourth  edition  of  my  Inquiry  into  the  Laws. 
of  the  Vital  Functions,  published  in  1839;  also  Appendix,  No.  VII. 
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As  the  immediate  cause  which  endangers  life  in  such  cases  is 
always  the  debility  of  the  brain  and  spinal  marrow;  where  there  is 
a  morbid  debility  of  these  organs  established  before  birth,  which 
is  sometimes,  though  rarely,  the  case,  of  which  I  have  seen  seve- 
ral instances,  a  debilitated  state  of  the  digestive  organs  always, 
more  or  less,  attends  such  cases,  keeping  up  a  train  of  symptoms, 
always  obstinate,  and,  if  more  rapid  disease  does  not  destroy  life, 
at  length  fatal.  I  need  not  say  that  such  cases  are  generally  incu- 
rable, at  least  do  not  admit  of  perfect  cure.  But  that  even  these 
cases  may  be  generally  relieved,  and  the  fatal  termination  delayed 
to  a  late  period  of  life,  I  have  reason  to  believe,  from  several  such 
cases  which  have  been  under  my  care,  by  a  mild  alterative  course 
of  some  continuance,  and  renewed  as  required. 
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PART  II. 


THE  APPLICATION  OF  THE  INFERENCES  FROM  THE  INVESTI* 
GATION  ON  WHICH  THIS  TREATISE  IS  FOUNDED,  WITH  A 
VIEW    TO    IMPROVE    THE    TREATMENT    OF    DISEASE. 

It  will  be  generally  admitted  that,  except  as  far  as  depends  on  the 
simple  principle  of  employing  the  means  which  had  been  found 
useful  in  similar  cases,  the  practical  department  of  our  profession 
rests  wholly  on  our  knowledge  of  anatomy  and  physiology,  a  know- 
ledge of  the  structure  and  functions  of  the  animal  body. 

From  the  first  of  these  three  sources  (independent  as  it  is  of 
previous  information,  and  exercising  only  the  simplest  faculties  of 
the  mind)  all  practical  knowledge  of  the  healing  art  possessed  in 
the  rudest  state  of  society  is  derived.  As  the  limited  nature  and 
uncertainty  of  such  a  source  appear,  we  are  led  to  the  means  of 
assisting  it. 

We  by  degrees  perceive  the  necessity  of  distinguishing  the  local 
and  general,  and  the  more  immediate  and  remote  effects  of  our  re- 
medies; and  soon  find  that,  to  make  any  considerable  progress  in 
such  investigations,  some  knowledge  of  the  structure  and  functions 
of  the  subject  of  our  practice  is  necessary;  and  that  in  proportion 
as  this  knowledge  is  acquired,  our  means  of  relief  become  more 
effective.  « 

When  I  entered  on  the  investigation  on  which  this  volume  is 
founded,  all  our  doctrines,  as  far  as  respects  the  general  laws  of 
our  frame,  as  appears  from  what  is  said  in  the  first  part  of  my  In- 
quiry into  the  Laws  of  the  Vital  Functions,  were  involved  in  a 
confusion  which  none  of  the  facts,  of  which  we  were  in  possession, 
enable  us  to  unravel.  I  therefore  began  by  repeating  many  of  the 
experiments  of  the  physiologists  who  had  for  their  object  the  elu- 
cidation of  those  laws,  at  the  head  of  whom  I  found  Haller,  Le 
Gallois,  and  Hunter.  1  found  the  results  of  their  experiments 
such  as  they  state  them  to  be;  but  the  inconsistency  of  their  infe- 
rences left  us  no  room  to  doubt  that  some  of  these  are  fallacious; 
which  will  not  surprise  us  when  we  consider  the  state  in  which 
they  found  the  subject:  for  anything  that  had  been  done  respecting 
the  general  laws  of  the  animal  economy  before  their  time  was  com- 
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paratively  of  little  account,  being  in  most  instances  either  so  evi- 
dent as  not  to  require  the  aid  of  experiment,  or  erroneous. 

It  had,  however,  the  merit  of  being  to  a  certain  degree  consist- 
ent— a  consisteney  not  difficult  of  attainment — because,  as  the  test 
of  direct  experiment  had  been  comparatively  little  resorted  to,  it 
was  easy  to  make  any  supposition  which  was  necessary  towards  at- 
taining it;  but  after  the  time  of  Haller,  who,  I  have  already  had 
occasion  to  observe,  may  be  regarded  as  among  the  first  of  those 
physiologists  who  applied  with  any  accuracy  to  physiological  inqui- 
ries the  principles  of  inductive  reasoning,  the  dreams  of  the  older 
physiologists  began  to  share  the  fate  they  so  justly  deserved,  and 
the  consistency  of  our  systems  immediately  suffered. 

The  few  facts  at  first  ascertained  were  stubborn  things,  and 
would  not  conform  to  the  loose  and  fanciful  theories  which  had 
prevailed.  Thus  difficulties  arose,  and,  even  so  lately  as  at  the 
time  my  labors  commenced,  prevailed,  we  have  seen,  to  so  great  a 
degree,  and  caused  such  confusion  in  our  doctrines,  that  some  de- 
spaired of  seeing  it  effectually  removed. 

The  subject  of  the  present  part  of  this  volume  naturally  di- 
vides itself  into  two  classes,  the  diseases  which  originate  in  the 
sanguiferous,  and  those  which  originate  in  the  nervous  system;  the 
latter  term  being  understood  in  its  most  extended  sense,  that  is, 
as  including  the  organs  of  the  sensorial  and  nervous  powers  pro- 
perly so  called. 

The  former  class  is  simple,  comprehending  but  few  diseases^ 
but  some  of  those  equally  important  from  their  nature,  their  fre- 
quency, and  their  intimate  connexion  with  a  large  proportion  of  al* 
most  all  other  diseases;  the  latter  so  complicated,  and  of  such  va- 
riety, that,  beside  the  diseases  which  originate  wholly  in  the  state 
of  the  nervous  system  itself,  they  comprehend,  we  shall  find,  cer- 
tain modifications  of  the  diseases  of  all  organs. 

It  is  evident  from  the  most  cursory  review  of  the  diseases  of 
the  sanguiferous  and  nervous  systems,  that  although  those  of  the 
latter  partake  more  immediately  of  the  affections  of  the  sanguife- 
rous, than  those  of  the  sanguiferous  of  the  affections  of  the  ner- 
vous system,  the  effects  of  derangement  of  the  latter  on  the  former 
system  are  more  numerous,  obscure,  and  difficult  of  treatment; 
the  cause  of  both  of  which  may  easily  be  perceived,  on  comparing 
the  results  arrived  at  in  my  Inquiry  into  the  general  Laws  of  our 
Frame.  The  circulation,  we  have  always  known,  is  immediately 
necessary  to  the  functions  of  the  brain  and  spinal  marrow;  while  it 
appears  from  the  experiments  which  have  been  referred  to,  that 
those  of  the  heart  and  blood-vessels  may  continue  for  a  certain 
length  of  time  after  the  former  organs  have  ceased  to  exist;  having 
on  them  only  an  indirect,  but  an  exceedingly  complicated  depen- 
dence, through  the  functions  of  respiration,  assimilation,  secretion, 
and  excretion. 
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CHAPTER    I. 


ON  THE   DISEASES    OF   THE    SANGUIFEROUS    SYSTEM. 

Of  the  diseases  of  the  sanguiferous  system  there  are  some  in  which 
the  force  of  the  circulation  is  diminished,  so  that  the  supply  of 
blood  to  the  parts  particularly  affected  fails,  producing  various 
symptoms  according  to  the  degree  in  which  this  takes  place,  and 
the  nature  of  the  organs  chiefly  influenced  by  it;  and  others  in 
which  the  vessels  of  certain  parts  are  distended  with  more  than 
their  due  proportion  of  blood,  either  in  consequence  of  the  in- 
creased action  of  the  heart  and  larger  arteries,  or  of  the  vessels  of 
the  part  being  so  far  weakened  that  their  power  of  resistance  is 
not  in  due  proportion  to  the  usual  force  of  the  circulation.  The 
two  last  states  produce  nearly  the  same  train  of  symptoms,  except 
that  the  former  is  preceded  by  the  symptoms  of  a  morbidly  in- 
creased impetus  of  the  blood  throughout  the  system;  but  no  dis- 
eases can  differ  more  than  those  which  depend  on  the  seat  of  the 
distention.  These  last  are  the  diseases  of  the  sanguiferous  sys- 
tem, which  here  chiefly  demand  attention,  both  from  their  impor- 
tance, and  their  being  those  most  immediately  connected  with  the 
results  of  the  preceding  investigation,  namely,  inflammation,  and 
what  is  called  by  medical  writers,  congestion.  To  these,  there- 
fore, I  beg  leave  to  direct  the  reader's  attention.  I  shall  in  the 
present  publication  enter  only  on  those  diseases,  the  treatment  of 
which  is  essentially  influenced  by  the  facts  ascertained  by  the  in- 
vestigation on  the  results  of  which  this  volume  is  founded. 


Section  I. 

On  Inflammation. 

Inflammation  may  be  regarded  as  the  most  important  of  all  dis- 
eases, whether  we  look  to  its  frequency,  its  severity,  its  relations, 
or  its  consequences.  In  its  more  chronic  forms,  it  is  the  precursor 
of  gradual  disorganisation;  in  its  acute  forms,  of  those  species  of 
disorganisation  which  are  most  rapidly  fatal.  Its  relation  to  other 
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diseases  is  the  most  extensive,  and  its  influence  on  their  course 
the  most  important — a  position  illustrated  by  many  of  the  diseas- 
es to  which  1  shall  have  occasion  to  refer;  for,  in  a  large  proportion 
of  our  most  formidable  deviations  from  a  state  of  health,  the  ob- 
stinacy and  danger  are  proportioned  to  the  degree  in  which  they 
are  complicated  with  it,  which  it  is  not  difficult  to  understand,  when 
we  find  it  produced  by  all  causes  of  irritation,  and  itself  the  most 
powerful  of  all  those  causes. 

It  thus  becomes  a  point  of  the  last  importance  to  understand  its 
nature,  that  we  may  not  only  clearly  perceive  the  principles  of  its 
treatment,  but  when  to  expect  and  how  «o  obviate  its  first  begin- 
nings; for,  evident  as  it  is  in  its  active,  in  its  more  chronic  forms 
there  is  no  disease  more  insidious. 

Li  the  preceding  part  i  have  considered  at  length  the  nature  of 
those  powers  on  which  the  circulation  depends.  The  conclusion 
there  arrived  at  must  be  kept  in  view,  in  considering  the  nature  of 
inflammation. 

Exp.  1.  There  is  no  difficulty,  with  the  aid  of  the  microscope, 
in  perceiving  the  first  step  towards  a  slate  of  inflammation.  It  is 
well  known  that  exposure  to  the  air  alone  is  sufficient  to  produce 
inflammation  in  the  internal  membranes  of  warm-blooded  animals. 
This  is  also  the  case  in  the  fins  of  some  kinds  of  fish.  The  lam- 
pern  was  the  fish  1  employed,  and  in  the  warm-blooded  animal  I 
employed  the  mesentery  of  the  rabbit. 

On  bringing  either  of  these  membranes  before  the  microscope, 
we  see  a  network  of  vessels,  too  minute  to  be  perceived  by  the 
naked  eye,  many  capable  of  transmitting  the  globules  of  blood 
only  one  by  one  where  they  follow  each  other  in  rapid  succession. 
After  the  part  has  remained  exposed  to  the  air  for  some  time,  the 
globules  begin  to  move  through  these  vessels  with  less  rapidity; 
and  in  proportion  as  this  happens,  we  perceive  the  diameter  of 
the  vessels  enlarging,  till  that  which  could  admit  of  only  one  red 
globule  at  a  time,  now  admits  of  several.  As  the  motion  of  the 
globules  languishes,  and  their  number  increases,  their  color  be- 
comes conspicuous,  which  it  is  not  while  they  pass  in  smaller  num- 
ber and  with  greater  rapidity.  At  the  same  time  that  these  chan- 
ges take  place,  we  find  the  number  of  vessels,  capable  of  transmit- 
ting red  globules,  greatly  increased,  so  that  the  vessels  which,  in 
the  healthy  state,  transmitted  ;onIy  the  colorless,  are  now  so  much 
distended  as  to  admit  the  grosser  parts  of  the  blood.  From  these 
two  causes  the  part  assumes  a  redder  appearance  than  natural,  and 
also  acquires  a  greater  bulk;  and  the  latter  seems  further  increased 
by  the  distention  of  vessels  still  too  small  to  transmit  the  red  glo- 
bules, for  the  interstices  of  the  red  vessels  are  now  more  opaque 
than  before  the  morbid  distention  took  place,  without  the  appear- 
ance of  extravasation  of  any  kind. 

While  these  changes,  which  may  be  distinctly  seen  with  the  as- 
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sistance  of  the  microscope,  are  going   on,    the  part   to  the  naked 
eye  becomes  inflamed,  more  opaque,  and  thicker.* 

Such  then  are  the  changes  which  take  place  in  the  commence- 
ment and  progress  of  inflammation.  The  blood  in.  the  capillaries 
begins  to  move  more  slowly;  these  vessels  in  the  same  proportion 
suffering  a  degree  of  morbid  distention:  and  this  often  goes  on  till 
ihey,  by  many  times,  exceed  the  healthy  diameter,  and  the  blood 
n  the  most  distended  vessels  ceases  to  move  altogether;  and  the 
pain  of  inflammation  arising  from  the  effect  on  the  nerves  of  this 
morbid  distention  is  greater  or  less  in  proportion  to  the  rapidity 
with  which  it  takes  place.  Hence  where  the  distention  is  effected 
very  slowly,  as  in  chronic  inflammation,  there  is  often  no  pain  even 
in  parts  of  the  greatest  sensibility. 

The  only  diagnostic  symptom  of  chronic  internal  inflammation 
is  tenderness  on  pressure;  so  that  the  patient  is  not  aware  of  its  ex- 
istence till  it  is  thus  pointed  out  by  his  medical  attendant. 

The  motion  of  the  blood  in  the  capillaries  the  reader  has  seen 
proved,  by  direct  experiment,  to  depend  on  the  action  of  these 
vessels  themselves.  When  it  fails,  therefore,  we  necessarily  infer 
that  their  power  is  failing  in  the  same  proportion;  and  this  infer- 
ence is  confirmed  by  their  suffering  themselves  to  be  morbidly  dis- 
tented  by  the  usual  impulse  of  the  blood.  It  signifies  not,  as  I 
found  by  direct  experiment,  by  what  means  the  power  of  the  capil- 
laries is  impairedf,  whether  by  mechanical  or  chemical  injury, 
whether  by  a  cause  operating  slowly  or  suddenly.  Any  cause  im- 
pairing their  power  produces  the  same  effects,  the  severity  of  the 
symptoms  being  proportioned  to  the  rapidity  with  which  the  dis- 
tention is  effected,  causing  the  disease  to  incline  more  or  less  to 
the  symptoms  of  acute  or  chronic  inflammation. 

During  the  foregoing  changes  in  the  capillary  vessels,  the  larger 
vessels  of  the  part,  which  are  too  opaque  to  permit  the  motion  of 
the  blood  to  be  seen  in  them,  suffer  no  change  that  can  be  detect- 
ed by  the  microscope,  except  that,  after  the  distention  of  the  ca- 
pillaries has  become  very  great,  the  vessels  Immediately  preceding 
them  in  the  course  of  circulation  begin  to  partake  of  the  disten- 
tion. 

Exp.  2.  Thus  when  the  fins  of  the  lampern  were  first  exposed 
to  the  air,  the  inflamation  assumed  the  appearance  of  a  slight  blush, 
in  which  it  was  difficult,  with  the  naked  eye,  to  discover  any  ves- 
sels; but,  after  some  time,  and  in  proportion  as  the  smaller  ves- 
sels suffer  distention,  vessels  of  a  considerable  size  were  seen  by  the 
naked  eye  creeping  through  the  inflamed  parts.  Before  this  change 
is  observed  in  the  larger  vessels,  the  capillaries  are  distended  to  many 

*  Some  of  the  experiments  by  which  the  facts  relating  to  the  nature  of  inflammation 
were  ascertained,  were  made  while  1  was  a  student  at  Edinburgh,  and  have  beee 
frequently  repeated  since,  with  the  same  results,  both  by  myself  and  others. 

■'•  The  means  employed  were  various,  but  the  effects  always  the  same. 
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times  their  natural  size,  and  the  blood  in  those  most  distended  has, 
cenerallv,  ceased  to  move.  This,  it  is  evident,  cannot  go  very 
far,  without  the  latter  vessels  wholly  losing'their  vitality,  and  a  total 
loss  of  vitality  in  the  part  ensuing.  ... 

The  state  of  the  larger  vessels  of  an  inflamed  part,  in  active  in- 
flammation, is  very  different  from  that  of  the  capillaries,  and  may 
be  ascertained  without  the  aid  of  the  microscope.  The  increased 
pulsation  of  the  larger  arteries  supplying  an  inflamed  part,  suffi- 
ciently evinces  their  increased  action.  If  the  hand  is  applied  to 
the  seat  of  the  larger  arteries  of  any  external  part  actively  inflamed, 
they  are  always  found  acting  with  more  than  the  healthy  power. 
On  this  increased  action  of  the  larger  arteries  of  an  inflamed  part, 
the  throbbing  and  general  appearance  of  activity  in  the  part  de- 
pends, and  on  it  is  founded  the  popular  opinion  that  inflammation 
consists  in  an  increased  action  of  all  the  vessels  of  the  inflamed 
part — an  opinion  adopted  without  a  moment's  reflection  on  what 
must  necessarily  be  the  consequence  of  such  an  increased  action. 
The  reader  will  presently  see  the  effect  of  this  generally  increased 
action,  and  its  consequences,  exhibited  by  a  very  simple  experiment. 
The  difference  between  what  is  called  active  and  passive  inflam- 
mation, depends  on  the  degree  in  which  the  arteries  supplying  the 
blood  to  the  debilitated  vessels  are  excited. 

We  should,  at  first  view,  be  inclined  to  ascribe  the  increased 
action  of  the  larger  arteries  to  the  impediment  opposed  to  the  free 
transmission  of  the  blood  through  the  debilitated  capillaries;  and 
to  this  it  has  been  ascribed  by  some  who  have  repeated  my  exper- 
iments: but  the  following  facts  point  out  that  it  depends  little,  if  at 
all,  on  this  cause.  The  communications  of  the  vessels  are  so  nu- 
merous and  free,  that,  as  the  reader  will  presently  see  determined 
by  direct  experiment,  if  the  passage  of  the  blood  is  opposed 
through  one  channel,  it  immediately  finds  another,  without  occa- 
sioning any  apparent  change  in  the  state  of  the  debilitated  vessels. 
The  degree  in  which  the  larger  vessels. are  excited  is  rather  pro- 
portioned to  the  nervous  irritation,  and  consequent  pain,  occasion- 
ed by  the  state  of  the  distended  capillaries,  than  to  the  degree  and 
extent  of  the  inflammation;  for  a  slight  internal  inflammation  where 
the  parts  affected  sympathize  more  with  other  parts,  excites  the  whole 
sanguiferous  system  ;while  external  inflammation  of  greater  severity 
comparatively  less  of  this  effect;  and  in  chronic  inflammation,  when 
has  the  vessels  have  yielded  slowly,  and,  coonsequently  without  much 
nervous  irritation,  there  is  comparatively  little  increased  excitement 
of  the  larger  vessels  of  the  part,  and  often,  even  in  internal  parts, 
none  at  all  of  the  whole  system,  under  which  circumstances  the  in- 
flammation is  generally  free  from  pain.  From  these  observations  it 
would  appear  that  it  is  the  nervous  irritation  occasioned  by  the  mor- 
bid distention  of  the  capillaries  that  we  are  chiefly  to  ascribe  the  in- 
creased action  of  the  larger  arteries  of  the  part,  and  not  to  the  degree 
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of  impediment  opposed  to  the  passage  of  the  blood  through 
the  debilitated  capillaries  and  their  consequent  distension,  which 
would  cause  it,  in  all  instances,  to  be  more  or  less  proportionate 
to  that  distention. 

The  reader  has  seen  how  immediately  the  action  of  the  vessels 
is  under  the  influence  of  the  nervous  system,  and,  in  the  first  part 
of  this  volume,  that  every  part  of  the  brain  and  spinal  marrow  are 
sensible  of  every  change  in  every,  even  the  minutest  vessel,  and 
also  that  every  part  of  those  organs  may  directly  influence  every 
vessel,  however  minute.  The  final  cause  of  the  increased  action 
of  the  larger  vessels  in  inflammation  is  evidently  to  support  the  cir- 
culation in  the  debilitated  vessels,  and  excite  them  to  a  more  vig- 
orous action*;  and  the  most  important  object  of  the  treatment  in 
active  inflammation  is  to  regulate  this  effort  of  nature,  neither  to 
permit  it  to  be  so  great  as  to  increase  the  distention,  and  conse- 
quently the  loss  of  power,  of  the  debilitated  vessels,  nor  to  be- 
come so  languid  as  no  longer  to  support  sufficient  motion  of  the 
blood  in  them  to  prevent  stagnation,  and  the  loss  of  vitality  conse- 
quent on  it. 

If  the  inflammation  depend  on  a  debilitated  state  of  the  capilla- 
ries alone,  it  follows,  that  whatever  increases  the  action  of  these 
vessels  should  relieve  the  inflammatory  symptoms.  This  may  be 
regarded  as  an  experimentum  cruets  on  the  subject;  for  if  exciting 
the  capillaries  of  an  inflamed  part  does  not  relieve  all  the  symp- 
toms of  inflammation,  whatever  share  the  debility  of  these  vessels 
may  have  in  producing  the  disease,  the  co-operation  of  some  oth- 
er cause  must  be  necessary.  If,  on  the  contrary,  we  find,  that  as, 
on  the  one  hand,  whatever  debilitates  the  action  of  the  capillaries 
produces  inflammation,  so,  on  the  other,  whatever  increases  their 
action  relieves  it,  nothing  more  is  required  to  prove  that  on  their 
debility  the  disease  depends. 

Exp.  3.  I  wetted  the  inflamed  web  of  a  frog's  foot  with  distill- 
ed spirits,  at  the  same  time,  still  farther  to  stimulate  the  vessels, 
throwing  upon  it  the  concentrated  rays  of  the  sun,  from  the  reflec- 
tor of  the  microscope.  The  blood  in  all  the  vessels,  except  in 
those  of  the  most  inflamed  part,  began  to  move  with  greater  velo- 
city; and  in  proportion  as  this  happened,  their  diameters  were  di- 
minished, their  interstices  became  less  opaque,  and  the  redness  of 
the  part  was  lessened. 

Exp.  4.  This  experiment  was  repeated  on  the  lampern,  with  the 
same  result.  By  gentle  friction,  and  applying  distilled  spirits,  the 
motion  of  the  blood  in  the  inflamed  part  was  repeatedly  accelerat- 
ed; and  in  proportion  as  this  happened,  the  vessels  became  paler, 

*  See  the  Introduction  to  my  Treatise  on  Symptomatic  Fevers,  4th  edit  pp  24 
and  25.  rr 
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the  deeper  red  returning  as  the  circulation  again  became  more  lan- 

guid-  .  .  .    ... 

Dr.  Hastings,  in  repeating  my  experiments*,  in  like  manner  ex- 
cited the  inflamed  capillaries  in  a  frog's  foot,  by  oil  of  turpen- 
tine, and  observed  the  inflammatory  symptoms  abate  in  proportion 
as  the  capillary  vessels  lost  their  increased  size,  and  the  mo- 
tion of  the  blood  was  accelerated  in  them;  and  he  gives  an  ac- 
count of  a  case  in  the  90th  page,  in  which  this  process  was  con- 
tinued till  the  inflammation  wholly  subsided.  Both  excessive 
heat  and  cold,  in  Dr.  Hastings'  experiments,  produced  languid 
motion  of  the  blood,  and  dilatation  of  the  capillary  vessels,  exact- 
ly in  the  same  proportion  as  the  part  became  inflamed.  When 
the  inflammation  was  caused  by  cold,  he  saw  it  yield  to  a  moderate 
and  continued  application  of  heat,  by  which  the  motion  of  the  blood 
in  these  vessels  was  accelerated,  and  they  were  made  to  resume 
their  natural  dimensions.  When  the  inflammation  arose  from  the 
excessive  application  of  heat,  cold  produced  the  same  effects. 
These  facts,  while  they,  in  a  striking  manner,  confirm  the  result 
of  the  experiments  just  related,  illustrate  some  of  the  positions 
respecting  muscular  contractility  which  have  been  laid  before  the 
reader,  showing  that  both  cold  and  heat,  the  temperature  of  the 
body  being  the  mean,  like  all  other  agents,  act  upon  it,  either  as  a 
stimulant  or  a  sedative,  according  to  the  degree  in  which  they  are 
applied.  Hence  appears  the  futility  of  at  first  view  a  plausible 
argument,  that  cold,  being  the  mere  abstraction  of  a  stimulant, 
cannot  produce  the  effects  of  a  stimulant,  but  must  necessarily  act 
as  a  sedative.  Many  other  instances  illustrating  this  observation 
will  occur  to  the  well-informed  reader  in  such  subjects.  The  ap- 
plication of  cold  produces  as  positive  a  sensation  as  that  of  heat, 
and  the  increased  contraction  of  the  muscular  fibres  on  its  applica- 
tion is  familiar  to  all.  In  a  certain  degree  all  agents  act  as  stimu- 
lants, in  a  greater  degree  as  sedatives,  the  difference  between  what 
is  called  a  stimulant  and  sedative  consisting  in  the  former,  distilled 
spirits  or  heat  for  example,  being  more  inclined  to  act  as  a  stimu- 
lant; and  the  latter,  tobacco  and  cold  for  example,  as  a  sedative  : 
but  there  is  a  quantity  of  tobacco,  and  a  degree  of  cold,  so  small 
as  to  act  as  a  stimulant,  and  a  quantity  of  distilled  spirits,  and  a 
degree  of  heat,  so  great  as  to  act  as  a  direct  sedative. 

It  is  in  vain  to  say  that  cold  cannot  act  as  a  stimulant,  being 
only  the  effect  of  the  abstraction  of  a  stimulant.  Whatever  di- 
rectly produces  a  stimulant  effect  acts  of  course  as  a  stimulant, 
whatever  be  its  nature,  and  will  be  found  to  obey  all  the  essential 
laws  of  other  stimulants;  that  is,  a  moderate  application  of  it  will 
excite,  an  excessive  application  convert  it  into  a  directly  debili- 
tating power. 

*  See  the  Introduction  to  Dr.  Hasting'a  Treatise  on  the  Inflammation  of  the  Mu- 
cous Membrane  of  the  Lungs. 
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It  is  evident  that  the  blood  cannot  be  long  retained  in  the  debili- 
tated capillaries,  and  thus,  as  it  were,  thrown  out  of  the  circulation, 
without  some  morbid  changes  taking  place  in  it.  Its  vitality  must 
soon  cease  after  its  motion  is  wholly  suspended,  and  the  changes 
to  which  dead  blood  is  liable  begin  to  take  place  in  it.  Dr.  Hast- 
ings observed,  that  when  the  debilitated  capillaries  were  stimulated, 
the  blood  which  passed  from  them  often  contained  irregular  floc- 
culi,  instead  of  globules,  which  he  compares  to  the  ragged  por- 
tions separated  from  the  coagulum  of  arterial  blood.* 

From  the  manner  in  which  the  various  symptoms  of  inflammation, 
and  means  of  cure,  support  the  view  of  the  disease  afforded  by 
these  experiment,  the  reader  is  referred  to  the  Introduction  to  the 
fourth  edition  of  my  Treatise  on  Symptomatic  Fevers. 

Nothing  can  be  more  simple  than  the  modus  operandi  of  the 
means  of  cure  in  inflammation.  All  the  local  measures  are  such 
as  either  relieve  the  vessels  from  part  of  the  fluid  which  distends 
them  beyond  their  natural  capacity,  or  more  directly  excite  them 
to  their  healthy  action.  All  the  general  means  are  such  as  influ- 
ence the  impulse  of  the  blood,  either  reducing  it  where  it  is  so 
powerful  as  still  further  to  distend  the  debilitated  vessels,  or  in- 
creasing it  when  it  becomes  too  languid  to  afford  the  aid  necessary 
for  supporting  some  motion  of  the  blood  in  these  vessels,  and  thus 
preventing  gangrene,  the  effect  of  its  total  failure. 

It  appeared  to  me  that  it  would  tend  to  throw  additional  light 
on  what  has  been  said,  to  subject  to  the  test  of  direct  experiment 
the  principal  opinions  which  have  prevailed  respecting  the  nature  of 
inflammation  previous  to  that  which  referred  it  to  debility  of  the  ca- 
pillary vessels. f  Four  only  deserve  attention:  the  opinion  which 
supposes  this  disease  to  arise  from  a  morbid  lentor  of  the  blood 
clogging  the  minute  vessels;  that  which  ascribes  it  to  what  has  been 
termed  error  loci,  the  grosser  parts  of  the  blood  getting  into  ves- 
sels too  small  to  transmit  them;  that  which  supposes  a  spasm  of 
the  extreme  vessels  to  be  its  cause;  and,  lastly,  that  which  refers 
it  to  a  morbidly-increased  action  of  all  the  vessels  of  the  inflamed 
part. 

The  reader  will  readily  perceive  that  the  principle  of  the  three 

*  Dr.  Hastings'  Treatise,  p.  97. 

t  For  the  origin  of  this  opinion,  see  my  Treatise  on  Symptomatic  Fevers,  fourth 
edition.  Mr.  John  Allen,  a  gentleman  whose  abilities  are  well  known  to  the  scien- 
tific public,  and  Dr-  Lubbock,  first  brought  it  forward  in  a  connected  form  in  the  Med- 
ical Society  of  Edinburgh  about  the  year  1790;  and  although  imperfect  traces  of  it, 
which  often  contradict  each  other,  may  be  found  of  an  earlier  date,  they  appear  to 
have  been  unknown  to  them,  and  are  not  such  as  can  deprive  them  of  the  merit  of 
having  been  the  first  to  give  a  distinct  and  connected  explanation  of  the  phenomena 
of  the  most  important  disease  to  which  we  are  liable.  Although,  as  far  as  I  know, 
they  made  no  experiments  for  the  purpose  of  confirming  their  views,  their  inferences 
were  from  the  phenomena  of  the  disease  itself.  We  have  just  seen  how  amply  they 
are  confirmed  by  direct  experiment. 
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first  doctrines  is  the  same.  In  all,  obstruction  in  some  of  the  mi- 
nute vessels  is  regarded  as  the  cause  of  inflammation.  It  is  sur- 
prising, therefore,  that  none  of  the  supporters  of  these  opinions 
thought  of  trying  whether  or  not  obstruction  is  capable  of  produc- 
ing it.  Admitting  that  the  vessels  are  obstructed,  it  does  not  fol- 
low that  an  accumulation  of  blood  will  take  place  in  the  part.  The 
blood  may  pass  off  by  communicating  branches,  or  the  vessels  may 
resist  the  distending  force. 

Exp.  5.  A  small  hot  wire  was  suddenly  passed  through  the 
web  of  a  frog's  foot,  by  which  the  skin  about  the  hole  was  shrivel- 
led, and  the  vessels  obstructed,  no  fluid  of  any  kind  being  dis- 
charged. Here  an  obstruction  was  produced,  surely  more  than 
equal  to  what  takes  place  in  many  inflammations  of  small  extent, 
and  yet  no  symptom  of  inflammation  ensued,  every  part  of  the  web 
remaining  as  pale  as  before  the  experiment.*  The  wound  finally 
closed  without  any  degree  of  inflammation  having  supervened. 

Exp.  G.  In  order  to  ascertain  whether  inflammation  arises 
from  an  increased  action  of  all  the  vessels  of  the  part,  it  is  only  ne- 
cessary to  induce  such  an  action,  and  observe  its  effects.  Having 
brought  the  web  of  a  frog's  foot  before  the  microscope,  I  now 
and  then,  during  some  minutes,  observed  the  velocity  of  the  blood, 
which  continued,  as  far  as  I  could  judge,  the  same.  The  foot 
was  then  wetted  with  distilled  spirits,  and  in  a  few  seconds  the 
blood  in  all  the  vessels  was  moved  with  a  greatly  increased  ve- 
locity, which,  as  the  web  was  constantly  kept  wet  with  the  dis- 
tilled spirits,  continued,  as  long  as  I  observed  it,  ten  minutes  or  a 
quarter  of  an  hour.  But  during  no  part  of  the  time  could  I  per- 
ceive the  slightest  symptom  of  inflammation,  either  with  or  with- 
out the  microscope.  The  vessels,  instead  of  appearing  redder, 
and  more  turgid,  were,  as  might  be  expected  from  what  is  said  in 
the  first  part  of  this  volume  of  the  nature  of  the  circulation  in  the 
capillary  vessels,  evidently  paler  and  smaller  than  before  the  appli- 
cation of  the  distilled  spirits.  The  velocity  of  the  circulation  was 
further  increased  by  throwing  on  the  web  the  concentrated  rays  of 
the  sun  from  the  reflector  of  the  microscope,  but  still  with  the 
same  effects. 

In  the  preface  to  the  fourth  edition  of  my  Treatise  on  Simple 
Fever,  I  have  in  a  cursory  way  pointed  out  the  manner  in  which 
the  experiments  made  with  a  view  to  ascertain  the  nature  of  in- 
flammation seem  to  throw  light  on  that  of  fever,  which  appears  to 
be  only  a  state  of  general  inflammation,  the  whole  of  the  capilla- 
ries being  debilitated,  and  the  whole  of  the  other  parts  concerned 
in  supporting  the  circulation  morbidly  excited  in  the  first  stage; 
the  second  stage  being   the  necessary  effect  of  this  morbid  excite- 

*  Introduction  to  my  Treatise  on  Symptomatic  Fevers. 
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ment  when  it  has  failed  to  restore  activity  to  the  debilitated  capil- 
laries, in  which  in  slighter  cases  it  succeeds,  and  the  fever  ceases. 
In  fever,  the  distention  of  the  capillaries  is  less  than  in  inflam- 
mation, the  impulse  of  the  blood  tending  to  distend  them  being 
necessarily  less  effectual  in  proportion  as  they  are  more  numerous. 
Hence  the  symptoms  immediately  arising  from  their  distention  are 
in  each  part  comparatively  slight;  but  the  general  fullness,  redness, 
and  increased  heat  of  the  surfaces,  and  the  general  failure  of  the 
secreting  power,  sufficiently  indicate  the  presence  of  a  generally 
distended  state  of  the  capillary  vessels,  and  thus  the  experiments 
which  elucidate  the  nature  of  inflammation  throw  equal  light  on  the 
nature  of  fever,  and  the  explanation  thus  obtained  is  equally  con- 
firmed as  in  inflammation  by  every  part  of  the  treatment  found 
successful  in  the  disease,  as  well  as  by  its  phenomena,  when  the 
true  nature  of  the  circulation,  as  explained  by  the  experiments  re- 
ferred to  in  the  first  part  of  this  volume,  is  kept  in  view;  for  in 
certain  respects,  although  not  to  the  same  extent,  the  powers  of 
circulation  have  been  mistaken  as  well  as  those  of  the  nervous 
powers,  as  appears  from  experiments  referred  to  in  the  first  part 
this  treatise.  We  still  speak,  and  inferences  have  been  made  from 
inaccurate  experiments,  which,  at  first  view,  seem  to  prove  that 
the  power  of  the  heart  itself  is  the  chief  power  which  in  every 
part  supports  the  circulation.  That  such  an  opinion  is  erroneous 
might  have  easily  been  inferred  as  soon  as  it  was  known  that,  even 
in  man,  the  blood  in  certain  parts  is  sent  through  two  sets  of  ca- 
pillary vessels  before  it  returns  to  the  heart.* 


Section  II. 


On  Congestion. 

When  the  larger  vessels  of  a  part  are  debilitated,  and  consequent- 
ly distended,  without  previous  distention  of  the  capillaries,  the  dis- 
ease, which  may  be  termed  congestion  or  partial  plethora,  is  of  a 
nature  very  different  from  inflammation.  In  this  case  little  or  no 
distention  of  the  capillaries  takes  place,  as  appears  from  the  part 
being  pale,  or  only  slightly  redder  than  natural.  The  impulse  of 
the  blood,  from  the  debilitated  state  of  the  larger  vessels,  being 
too  weak  greatly  to  distend  them,  they,  in  consequence  of  their 
continued  action  more  or  less  being,  as  proved  by  facts  stated  in 
the  first  part  of  this  volume,  wholly  independent  of  that  of  the 
heart,  retain  their  power,   and,   as  long  as  the  larger  vessels  can 

*  See  my  paper  on  the  circulation  in  the  Philosophical   Transactions  for  the  year 
1831;  also  Appendix,  No.  VIII. 
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afford  any  supply  of  blood,  preserve  the  circulation.  The  reader 
has  seen  that  they  can  support  the  motion  of  the  blood,  both  in 
the  warm  and  cold-blooded  animal,  long  after  the  excitement  of  the 
larger  vessels  has  ceased,  their  elastic  power  alone  remaining. 
Such  appears,  from  dissection,  to  be  the  state  of  the  vessels  of 
the  brain  in  sanguineous  apoplexy,  while  in  inflammation  the  larger 
vessels  are  comparatively  little  distended,  the  distention,  as  we 
have  just  seen,  being  then  chiefly  in  the  capillaries.  It  is  an  ob- 
servation of  writers  on  inflammation  of  the  brain,  that  stupor, 
which  arises  from  the  distension  of  the  larger  vessels,  supervening 
on  delirium  in  this  disease,  is  a  fatal  symptom  :  the  cause  of  which 
is  evident.  If,  while  the  capillaries  are  debilitated,  the  larger 
vessels  to  a  considerable  degree  also  lose  their  power,  by  which 
the  languid  circulation  in  the  debilitated  capillaries  is  sustained,  the 
circulation  in  the  latter  must  soon  wholly  fail,  and  consequently 
death  ensue. 

Tn  other  parts,  as  well  as  in  the  brain,  we  constantly  observe 
that  the  distention  of  the  capillaries  is  attended  with  acute  symp- 
toms, pain  and  fever,  while  that  of  the  larger  vessels  is  generally 
attended  with  little  of  either,  being  chiefly  denoted  by  more  or 
less  tendency  to  a  failure  of  function  in  the  organ  affected.  The 
cause  of  this  difference  appears  from  those  experiments  which 
prove  that  the  sanguiferous  and  nervous  systems  sympathise  in 
their  extreme  parts  in  a  way  they  are  found  to  do  in  no  other  ; 
as  must  necessarily  arise  from  the  capillaries,  as  the  reader  has 
seen,  on  the  one  hand,  supplying  to  the  nervous  power  the  fluids 
on  which  it  operates  in  the  functions  of  assimilation,  secretion,  and 
excretion,  and,  on  the  other,  being  that  part  of  the  sanguiferous 
system  on  which  the  extremities  of  the  nerves  by  which,  he  has 
also  seen,  they  operate  in  these  functions,  are  distributed;  hence 
the  greater  activity  of  the  disease  in  inflammation  than  in  conges- 
tion. 

Thus  it  is  that  the  derangement  attending  distention  of  the  capil- 
laries cannot  arise  from  that  of  the  larger  vessels;  for,  however 
debilitated  the  latter  vessels  may  be,  unless  the  circulation  in  them 
fail  altogether,  in  consequence  of  their  elastic  as  well  as  muscular 
power  failing,  in  which  case  the  death  of  the  part  soon  ensues,  the 
capillaries,  as  appears  from  statements  founded  on  direct  experi- 
ments, which  have  been  laid  before  the  public  in  the  Philosophical 
Transactions,  and  my  Treatise  on  the  Vital  Functions,  are  still 
capable  of  affording  a  certain  supply  of  fluids  to  the  secreting 
power  conveyed  by  the  nerves. 

It  has  long  been  observed  by  physicians,  that  inflammation  of 
the  same  organ  sometimes  excites  acute  pain  and  a  great  degree  of 
fever,  and  in  other  cases  comparatively  little  of  these  symptoms, 
being  chiefly  remarkable  by  the  lesion  of  function  it  occasions. 
And  this  difference    has    been  supposed    to    depend    on  the  in- 
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flammation  having  its  seat  sometimes  in  the  membranes  and  some- 
times in  the  substance  of  the  organ.  Thus  inflammation  of  the 
brain  has  been  divided  into  two  species — phrenitis  and  phrenismus; 
namely,  inflammation  of  the  membranes  and  that  of  the  substance 
of  this  organ;  that  of  the  lungs  into  pleurisy,  inflammation  of  their 
membranes,  and  peripneumony,  of  their  substance,  &c,  and  the 
difference  of  the  symptoms  in  such  cases  has  been  supposed  to 
depend  on  the  nature  of  the  parts  affected.  Numerous  dissec- 
tions, however,  have  now  proved  the  fallacy  of  this  explanation, — 
the  substance  of  the  organ  alone  having  often  been  found  affected 
in  the  most  acute,  and  the  membranes  alone  in  the  least  acute 
cases.*  In  the  former,  that  is,  the  most  acute  cases,  I  believe 
the  capillaries,  in  the  latter  the  larger  vessels,  are  often  the  chief 
seat  of  the  disease;  for  the  two  affections  may,  according  to-the 
nature  of  the  cause  and  the  state  of  the  part  affected,  be  combined 
in  every  proportion.  I  am  aware  that  this  will  not  always  be 
found  to  be  the  case,  for,  we  have  seen,  the  capillaries  sometimes 
suffer  distention  with  little  or  no  pain,  particularly  where  the  pro- 
gress of  the  disease  is  slow.  In  general,  however,  in  proportion 
as  the  distention  is  confined  to  the  larger  vessels,  there  is  less  fever 
and  less  pain,  and  when  they  alone  are  affected  there  is  little  or 
none  of  either;  the  cause  of  which  is  evident  from  what  has  been 
said  of  the  different  nature  of  the  functions  of  the  larger  and  most 
minute  vessels  :  the  only  function   of  the   larger  vessels  being  to 

*  If  the  reader  will  consult  the  20th  Epistle  of  Morgagni  De  Sedibus  et  Causis 
Morborum,  particularly  the  9th,  33d,  ^oth,  39th,  41st,  43d,  47ih,  49th,  and  62d 
sections  of  it,  and  some  parts  of  his  21st  Epistle,  he  will  find  that  the  symptoms  re- 
garded as  peculiar  to  pleurisy  have  frequently  attended  inflammation  of  the  sub- 
stance of  the  lungs,  and  that,  when  the  membranes  were  not  at  all  affected. 
When  we  inspect  the  bodies  of  those  who  die  of  inflammation  of  the  lungs  (says 
Schroeder,  Opusc.  Med.))  they  alone  are  sometimes  found  inflamed,  although  the 
symptoms  of  pleurisy  had  been  well  marked.  Pelrus  Servius  opened  three  hundred 
people  at  Rome,  who  died  with  the  symptoms  of  pleurisy,  in  which  the  lungs  were 
greatly  inflamed,  the  membranes  little  or  not  at  all.  Tissot  met  with  similar  cases; 
and  Diemerbroech  says,  that  in  two  or  three  cases,  in  which  there  had  been  no 
acute  pain,  and  where  consequently,  according  to  the  common  opinion,  the  substance 
of  the  lun^s  alone  should  have  been  found  affected,  the  membranes  equally  par- 
took of  the  disease.  Rurserius  observes,  that  dissections  are  not  wanting  to  prove 
that  inflammation  of  the  membranes  has  been  present  without  any  pain.  Syden- 
ham seems  to  go  so  far  as  to  believe  the  substance  of  the  iungs  to  be  very  frequently 
the  seat  of  pleurisy.  And  Juncker,  in  his  Conspectus  Pathologice,  observes  that 
pleurisy  often  passes  into  peripneumony,  by  which  we  may  understand  that  the 
substance  of  the  lun^s  was  found  inflamed  where  the  symptoms  had  l>een  those 
of  pleurisy;  for  such  wis  the  prepossessions  in  favor  of  this  division  of  inflamma- 
tion of  the  chest,  that  when  it  was  found  th  it  the  appearances  on  dissection  did 
not  correspond  with  it,  it  was  supposed  that  the  one  form  of  the  disease  hid  pissed 
into  the  other — an  opinion  which  see  ns  to  have  been  sanctioned  even  by  Mailer. 
Yet  we  find  in  some  of  the  oldest  writers  more  correct  observations.  Hippo- 
crates speaks  of  pleurisv  and  peripneumony  as  affect io  is  of  nearly  if  not  altogeth- 
er, the  same  parts;  and  Galen  observes  thai  the  pain  in  peripneumony  is  some- 
times acute.  Many  observations  to  the  same  effect  might  be  added  from  authors  of 
the  first  authority,  both  with  respect  to  this  disease  und  other  inflammatory  affec- 
tions. 
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maintain  the  motion  of  the  blood;  the  functions  of  the  capillaries 
being,  in  addition  to  this,  to  supply  that  portion  of  the  blood 
on  which  the  assimilating,  secreting,  and  excreting  functions  de- 
pend; the  severity  of  the  symptoms  of  derangement  being  here,  as 
is  generally  the  case,  proportioned  to  the  variety  and  importance 
of  the  functions  deranged. 

The  immediate  cause  of  fever  in  all  cases,  whether  original  or 
symptomatic,  as  appears  from  all  that  has  been  said  of  the  nature 
of  this  disease,  consists  in  debility  of  the  capillary  vessels;  in  the 
former,  of  the  whole  system,  and  when  it  arises  from  local  dis- 
ease, of  that  of  the  capillary  vessels  of  the  diseased  part. 

All  local  diseases  producing  fever  are  found  to  have  this  effect, 
exactly  in  proportion  as  they  cause  debility,  and  consequent  dis- 
tention of  the  capillary  vessels  of  the  parts  affected.  Dr.  Cullen, 
in  his  system  of  nosology,  arranges  them  all  under  three  heads; 
inflammation,  hemorrhagy,  and  serious  discharge.  If  we  examine 
the  symptoms  of  the  two  last,  we  shall  find,  that  unless  these  dis- 
eases are  of  a  mere  passive  nature,  arrising  from  a  vessel  allowing 
the  blood  to  escape  from  it,  or  extreme  relaxation,  in  which  cases 
they  do  not  excite  fever,  their  symptoms  are  those  of  inflammation 
more  or  less  relieved  by  discharges,  in  the  one  case,  the  effect  of 
rupture  of  the  vessels,  in  the  other,  apparently  of  distention  of 
their  extremities  ;  and  it  is  particularly  to  be  remarked,  that  it  is 
only  in  proportion  as  the  symptoms  of  inflammation  prevail,  that, 
in  the  two  last  cases,  those  of  fever  attend.  It  seems  then,  both 
from  observation  and  direct  experiment,  to  be  a  law  of  the  animal 
economy,  that  debility  and  consequent  distention  of  the  capillary 
vessels,  and  this  alone  of  all  diseased  states,  applies  to  the  nerv- 
ous system  such  iritation  as  excites  to  preternatural  action  the  heart 
and  larger  vessels,  and  that  even  when  this  state  of  the  capillaries 
is  only  local,  if  of  considerable  extent,  or  in  a  vital  part. 
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CHAPTER   II. 


ON  THE  DISEASES   OF  THE  NERVOUS   SYSTEM. 

As  the  functions  and  sympathies  of  the  nervous,  even  in  the  most 
limited,  and  still  more  in  the  most  extended  sense  of  the  term,  that 
is,  including  the  sensorial  functions,  are  much  more  numerous  and 
complicated  than  those  of  the  circulating  system  (the  diseases  of 
which,  most  immediately  connected  with  the  subjects  of  this  vol- 
ume, inflammation  and  congestion,  we  have  just  considered),  the 
number  and  variety  of  its  diseases  must  in  the  same  proportion  be 
greater  ;  and,  as  appears  from  the  investigation  so  frequently  refer- 
red to  in  this  treatise,  its  functions  are  not  only  more  numerous, 
but,  if  we  look  only  to  those  on  which  life  depends,  with  the  ex- 
ception of  the  circulation,  they  are  also  the  most  important.  Its 
diseases  consequently  not  only  embrace  a  wider  range,  but  more 
immediately  threaten  life;  an  inference  which  will  be  amply  con- 
firmed by  a  review  of  the  statements  which  form  the  subject  of 
the  present  chapter.  We  have  seen  all  the  powers  of  assimilation, 
secretion,  and  excretion  immediately  dependent  on  the  brain  and 
spinal  marrow,  and  we  now  know  that  on  their  powers  depend  not 
only  the  well-being  but  the  existence  of  all  our  organs. 

If  such  be  the  facts,  we  cannot  be  more  usefully  employed  than 
in  an  enquiry  into  the  various  causes  of  injury  to  which  this  sys- 
tem is  exposed,  with  a  view  to  guard  .against  or  remove  them;  or, 
where  their  injurious  effects  have  taken  place,  to  ascertain  the 
means  of  correcting  them,  before  the  arrival  of  their  necessa> 
rily  fatal  stages. 

The  present  chapter  is  divided  into  three  sections:  the  first  on 
the  diseases  of  the  brain,  the  second  on  the  diseases  of  the  spinal 
marrow,  and  the  last  on  the  diseases  of  these  organs  jointly. 
Those  of  the  brain  and  spinal  marrow,  separately,  are,  like  the 
diseases  of  the  sanguiferous  system,  most  important,  but  com- 
paratively few  and  simple — namely,  the  diseases  of  those  functions 
only  which  exclusively  belong  to  each.  The  diseases  of  these  or- 
gans jointly,  which  comprehend  the  practical  part  of  the  subject 
in  which  the  physiological  errors,  treated  of  in  the  first  part  of  this 
volume,  have  been  most  injurious,  are  both  numerous  and  compli- 
cated, because  they  necessarily  involve,  we  shall  find,  certain  mod- 
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ifications  of  the  occasionally  diseased  states  of  every  organ  of  our 
frame.  Such  we  should  expect  to  be  the  case,  from  the  results 
which  have  been  stated. 

The  variety  and  complication  of  diseases  to  which  any  organ  is 
subject  are  necessarily  proportioned  to  the  variety  of  its  functions, 
and  to  the  extent  and  power  of  its  sympathies;  that  is,  the  degree 
in  which  it  partakes  of,  and  lends  to  produce  and  to  modify,  the 
diseases  of  other  organs. 

The  diseases  of  the  circulating  system,  or  of  the  brain  or  spinal 
marrow  singly,  whether  original  or  symptomatic,  necessarily  con- 
sist of  derangement  of  their  own  peculiar  functions,  and  its  neces- 
sary consequences;  those  of  the  brain  and  spinal  marrow  jointly, 
in  which  we  have  seen  are  lodged  the  immediate  organs  of  life,  di- 
rectly influenced  by,  and  influencing  every  organ  of  our  frame, 
must  suffer  from,  and  influence,  the  diseases  of  all  other  parts,  and 
thus  be  capable,  as  we  shall  find  from  direct  observation  to  be  the 
case,  of  exciting  certain  modifications  of  almost  all  their  diseases. 


Section  I. 


On  the  Diseases  which  originate  in  the  Brain. 

We  have  seen,  in  considering  the  nature  of  the  disease  termed 
congestion,  that  when  any  organ  is  oppressed  by  morbid  distention 
of  its  larger  vessels,  the  functions  peculiar  to  it,  as  might  have 
been  foretold,  are  impaired,  and  when  this  happens  to  a  great  de- 
gree, are  wholly  lost.  A  similar  effect  necessarily  arises,  if  a 
cause  existing  in  the  organ  itself  enfeebles  its  powers.  When  this 
happens  to  a  certain  extent  in  the  brain,  the  disease  has  very  cor- 
rectly obtained  the  name  of  nervous  apoplexy. 

In  the  former  instance,  that  is,  when  the  impaired  state  of  the 
functions  of  the  brain  arises  from  a  distended  state  of  its  larger 
vessels,  that  is.  a  state  of  congestion,  it,  with  equal  propriety,  has 
obtained  the  name  of  sanguineous  apoplexy.  When  it  arises  from 
the  distended  state  of  the  capillary  vessels,  it  is  then  a  case  of  in- 
flammation, the  nature  of  which  has  just  been  pointed  out.  These 
diseases,  being  diseases  of  the  circulation,  have  already  been  con- 
sidered. 

1 .    On  Nervous  Apoplexy. 

The  means  of  accurately  distinguishing  that  species  of  apoplexy 
which  depends  on  the  state  of  the  circulation  in  the  head,  from 
that  which  depends  on  the  state  of  the  brain  itself,  and  consequent- 
ly the  proper  treatment  in  both,  and  particularly  in  the  latter,  are 
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still  among,  the  desiderata  of  medicine.  The  object  of  the  author 
in  the  present  division  of  the  subject,  is,  to  ascertain  how  far  the 
inquiry  on  which  this  volume  is  founded  throws  light  on  those  sub- 
jects. 

As  it  appears,  as  far  as  I  am  capable  of  judging  from  what  has 
been  said,  that  the  leading  features  of  sanguineous  apoplexy  de- 
pend on  the  fact  that  the  power  of  the  heart  and  blood-vessels  is 
independent  of  the  nervous  system,  in  consequence  of  which  that 
of  the  brain  may  be  overwhelmed  by  a  compressing  force  without 
directly  producing  a  fatal  effect  on  the  powers  of  circulation;  so  I 
think  it  will  appear,  from  what  I  am  about  to  say,  that  the  leading 
features  of  nervous  apoplexy  depend  on  a  fact  which  we  have  also 
seen  ascertained  by  direct  experiment,  that  the  power  of  the  heart 
and  blood-vessels,  though  independent  of  the  nervous  system,  may 
be  influenced  even  to  its  total  destructioa  through  this  system. _ 

I  have,  in  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
had  occasion  to  make  many  observations  on  the  different  species 
of  apoplexy;  I  shall  here,  however,  endeavor  to  present  at  one 
view  whatever  is  essential  towards  a  correct  view  of  the  form 
of  apoplexy  before  us,  the  species  of  apoplexy  termed  nervous, 
that  depending  on  the  state  of  the  brain  itself,  and  no  farther  on 
that  of  its  vessels  than  the  state  of  the  brain  itself  causes.  I  shall, 
in  the  first  place,  consider  the  consequence  of  such  an  impression 
made  on  the  nervous  system  as  greatly  lessens  the  power  of  the 
heart  and  blood-vessels.  If  the  organisation  of  the  brain  be  sud- 
denly deranged,  as  appears  from  the  results  referred  to  in  the 
first  part  of  this  volume,  instant  debility  we  have  seen,  and  if  the 
cause  be  powerful,  a  rapid  destruction,  of  all  the  functions  of  the 
system  ensues.  In  proportion  as  the  cause  is  less  violent,  a  longer 
period  intervenes  between  the  debility  occasioned  by  the  first  im- 
pression of  the  offending  cause,  and  the  ceasing  of  the  functions 
of  life,  and  consequently  of  those  of  the  sensorial  system  also; 
aud  when  the  cause  is  still  slighter,  provided  it  be  of  a  temporary 
nature,  the  functions,  instead  of  ceasing,  finally,  gradually  regain 
their  healthy  state.  Whatever  be  the  result,  on  the  first  impres- 
sion of  a  powerfully  debilitating  cause  affecting  the  brain,  espe- 
cially if  its  operation  be  sudden,  the  heart  acts  more  frequently 
and  feebly,  and  often  irregularly,  the  circulating  system  suffers  a 
similar  loss  of  power  in  every  part  of  the  body,  and  the  sensibility 
and  other  functions  of  the  sensorial  system  are  impaired  or  other- 
wise deranged.  It  appears  from  what  has  been  said  in  the  first 
part  of  this  volume,  that  although  the  origin  of  the  powers  of  circu- 
lation is  wholly  independent  of  the  brain  and  spinal  marrow,  they 
are  immediately  under  the  influence  of  those  organs. 

The  spincters  of  the  rectum  and  bladder,  in  states  of  great  ner- 
vous debility,  do  not  merely  cease  to  be  excited  by  any  volunta- 
ry effort  as  in  sanguineous  apoplexy  for  example,  but,  from  the 
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generally  impaired  excitability  of  the  muscular  system,  particularly 
where  the  cause  of  the  disease  is  at  once  sudden  and  extreme,  the 
power  on  which  the  degree  of  contraction  constituting  their 
state  of  rest  depends,  is  more  or  less  enfeebled,  and  thus,  from  the 
relaxation  of  the  spincters,  the  contents  of  the  cavities  to  which 
they  belong  are  apt  to  escape  involuntarily. 

This  state  is,  if  the  offending  cause  has  not  been  extreme,  suc- 
ceeded by  some  inprovement  in  the  symptoms.  The  heart  and 
blood-vessels  in  some  degree  recover  from  the  shock  they  received. 
The  former  begins  to  beat  with  less  frequency,  and  with  more 
force  and  regularity,  and  the  latter  to  convey  the  blood  with  great- 
er velocity,  and  in  a  more  uniform  stream.  In  proportion  as  this 
change  takes  place,  the  various  functions,  as  the  author  has  very 
frequently  observed,  improve;  but  if  the  offending  cause  has  been 
severe,  the  heart  soon  begins  again  to  beat  more  languidly,  and 
with  its  function,  all  the  functions  gradually  and  finally  fail.  If  the 
injury  done  to  the  nervous  system  be  of  such  a  nature  as  particu- 
larly to  debilitate  the  vessels  of  the  injured  part,  during  that  interval 
in  which  the  vigor  of  the  circulation  is  in  some  degree  restored, 
the  capillary  vessels  of  this  part  yielding,  from  the  debility  induced 
on  them  by  the  offending  cause,  to  the  increased  impulse  of  the 
blood,  the  symptoms  of  inflammation  are  thus  added  to  those  more 
immediately  arising  from  the  original  injury. 

Such  appear,  from  the  result  of  numerous  experiments  detailed 
in  the  Inquiry  just  referred  to,  to  be  the  consequences  of  an  inju- 
ry of  the  brain  or  spinal  marrow,  capable  of  suddenly,  and  to  a 
considerable  degree,  tending  to  derange  their  organisation.  The 
reader  will  perceive,  that  if  the  view  of  the  subject  just  taken  be 
correct,  the  nervous  is  a  much  more  complicated  disease  than  the 
sanguineous  apoplexy.  In  the  latter,  the  powers  of  the  nervous 
system  are  impaired,  but  those  of  the  sanguiferous  system  are,  in 
the  commencement  of  the  disease,  entire,  and  only  become  affect- 
ed through  the  failure  of  the  functions  of  respiration,  assimilation, 
secretion,  and  excretion;  the  gradual  distention  of  the  larger  ves- 
sels of  the  brain  not  being  of  a  nature  so  suddenly  to  debilitate  the 
brain  as,  through  it,  to  affect  the  organs  of  circulation.  In  ner- 
vous apoplexy,  not  only  the  powers  of  circulation  suffer  directly 
fi'om  the  injury  done  to  the  nervous  system,  thus  producing  a  com- 
bination of  diseased  states  of  both  systems,  but  the  debility  of  the 
heart  and  blood-vessels  has  a  secondary  effect  on  the  nervous  sys- 
tem. The  action  of  the  brain  and  spinal  marrow  farther  fail  from 
defective  circulation,  and  a  state  of  these  organs,  analogous  to 
what  takes  place  in  the  act  of  fainting,  is  superadded  to  that  more 
immediately  produced  by  the  cause  of  the  disease.  It  is  not  sur- 
prising, therefore,  that  this  species  of  apoplexy  sometimes  proves 
instantly  fatal;  which  sanguineous  apoplexy,  affecting  the  powers 
of  circulation,  only  through  the  failure  of  other  functions,    cannot 
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do,  except  it  exists  in  such  a  degree  as  to  produce  instantaneous 
and  totol  insensibility,  in  consequence  of  which,  respiration,  which 
we  have  seen  is  a  function  of  volition,  immediately  ceases,  which 
seldom,  if  ever,  happens  in  this  case. 

From  all  that  has  been  said,  it  appears  that  the  principles  of 
treatment  are  necessarily  more  complicated  in  nervous  than  in  san- 
guineous apoplexy. 

In  sanguineous  apoplexy,  we  have  but  two  objects  in  view, — to 
relieve  the  brain  from  pressure,  and  prevent  its  recurrence.  In 
nervous  apoplexy,  while  we  endeavor  to  counteract  the  effects  of 
the  offending  cause  on  the  brain,  it  is  necessary  to  support  the 
circulation;  the  failure  of  which,  to  a  certain  degree,  must  imme- 
diately prove  fatal.  This  ought  to  be  done,  however,  in  such  a 
way  as  tends  least  to  occasion  morbid  distention  of  the  vessels  of 
the  head,  to  which  the  cause  of  the  disease  often*  renders  them 
particularly  liable;  tending  as  much  through  the  brain,  we  have 
seen,  to  debilitate  the  vessels  of  every  part,  as  the  heart  itself;  to 
say  nothing  of  the  cases  in  which  the  more  direct  effect  of  the  in- 
jury is  exerted  on  the  vessels  of  the  brain  itself,  which  may  pro- 
duce either  sanguineous  apoplexy  or  inflammation  of  the  brain, 
according  as  the  distention  takes  place  in  the  larger  or  smaller  ves*> 
sels.  From  this  view  of  the  subject  we  may  readily  understand 
why,  although  abstraction  of  blood  may  prove  fatal  in  nervous 
apoplexy,  yet  much  of  the  stimulant  effect  is  often  ill  borne. 

The  simplest  cases  of  nervous  apoplexy,  and  those  most  nearly 
approaching  to  the  state  of  the  animals  in  the  experiments  above 
referred  to,  are  cases  from  mechanical  injury  of  the  brain.  When 
a  blow  on  the  head  fractures  the  skull,  and  occasions  part  of  the 
bone  to  press  on  the  brain  without  doing  further  injury  to  this  or- 
gan, the  case  resembles  in  its  nature  the  purly  sanguineous  apo- 
plexy. When  the  compressing  power  is  removed,  if  no  farther 
injury  has  been  done  to  the  brain,  the  apoplectic  symptoms  dis- 
appear; but  when  the  blow  has  also  produced  what  surgeons  call 
concussion  of  the  brain,  the  case  is  only  a  slighter  degree  of  the 
state  in  which  the  rabbits  and  frogs  were  found  after  the  brain  had 
been  crushed. 

No  writer,  perhaps,  has  detailed  the  symptoms  of  concussion  of 
the  brain  with  greater  correctness  than  Mr.  Abernethy,  in  the 
third  part  of  his  Surgical  and  Physiological  Essays.  It  is  im- 
possible not  to  remark  how  accurately  his  account  of  these  symp- 
toms corresponds  with  the  results  of  the  experiments  hers  referred 
to  : — "  The  whole  train  of  symptoms,"  he  observes,  "  following 
a  concussion  of  the  brain,  may,  I  think,  be  properly  divided  into 
three  stages.  The  first  is,  that  state  of  insensibility  and  derange- 
ment of  the  bodily  powers  which  immediately  succeeds  the  acci- 
dent. While  it  lasts,  the  patient  scarcely  feels  any  injury  that  may 
be  inflicted  on  him;  his  breathing  is  difficult,  but  in  general  with- 

10 


72  ON    THE    DISEASES    OF 

out  stertor.  his  pulse  intermitting,  and  his  extremities  cold.  But 
such  a  state  cannot  last  long;  it  goes  off  gradually,  and  is  suc- 
ceeded by  another,  which  1  consider  as  the  second  stage  of  the 
concussion.  In  this,  the  pulse  and  respiration  become  better,  and, 
though  not  regularly  performed,  are  sufficient  to  maintain  hie,  and 
to  diffuse  warmth  over  the  extreme  parts  of  the  body.  The  feel- 
ing of  the  patient  is  now  so  far  restored,  that  he  is  sensible  if  his 
skin  is  pricked,  but  he  lies  stupid  and  inattentive  to  slight  external 
impressions.  As  the  effects  of  concussion  diminish,  he  becomes 
capable  of  replying  to  questions  put  to  him  in  a  loud  tone  of 
voice,  especially  when  they  refer  to  the  chief  suffering  at  the  time, 
as  pain  in  the  head,  &c.;  otherwise  he  answers  incoherently,  and 
as  if  his  attention  was  occupied  by  something  else.  As  long  as 
the  stupor  remains,  the  inflammation  of  the  brain  seems  to  be 
moderate;  but  as  the  former  abates,  the  latter  seldom  fails  to  in- 
crease :  and  this  constitutes  the  third  stage,  which  is  the  most  im- 
portant in  the  series  of  effects  proceeding  from  concussion.  These 
several  stages  vary  considerably  in  their  degree  and  duration,  but 
more  or  less  of  each  will  be  found  to  take  place  in  every  instance 
where  the  brain  has  been  violently  shaken." 

The  chief  difference  between  the  symptoms  of  concussion  and 
nervous  apoplexy  arising  from  internal  causes,  is,  that  in  the  latter 
there  is  not  so  uniform  a  tendency  to  inflammation;  which,  in  the 
cases  referred  to  by  Mr.  Abernethy,  (in  which  we  have  just  seen 
a  double  cause  is  operating,)  we  have  reason  to  believe  causes  the 
capillary  vessels  debilitated  by  the  blow  to  suffer  morbid  distention 
as  soon  as  a  certain  vigor  of  circulation  is  restored.  It  is  this  re- 
newed vigor  of  circulation  after  the  immediate  effect  of  the  blow 
has  subsided,  so  remarkable  in  the  experiments  just  referred  to, 
that  again  gives  some  energy  to  the  brain,  and  explains  Mr.  Aber- 
nethy's  observation,  that  the  tendency  to  inflammation  comes  on  as 
the  stupor  abates. 

In  nervous  apoplexy,  from  internal  causes,  the  sensibility  is  of- 
ten as  much  impaired  as  in  the  sanguineous  apoplexy.  When  this 
is  the  case,  the  danger  is  very  urgent;  but,  for  the  same  reason  as 
in  concussion  of  the  brain,  it  frequently  is  less  so,  compared  with 
the  severity  of  the  other  symptoms,  because  here  the  sanguiferous, 
as  well  as  the  nervous  organs,  necessarily  suffer.  In  sanguineous 
apoplexy,  the  derangement  of  function  being  chiefly  felt  in  the  ner- 
vous system,  the  danger  is  nearly  proportioned  to  the  degree  of  in- 
sensibility, which  is  the  measure  of  pressure  affecting  the  brain; 
but  in  the  case  before  us,  symptoms  of  the  greatest  danger  often 
occur,  although  the  patient  is  not  wholly  insensible,  and  not  unfre- 
quently  while  he  is  affected  with  a  degree  of  irritability. 

The  foregoing  symptoms,  with  the  state  of  the  pulse,  afford  the 
best  means  of  distinguishing  these  species  of  apoplexy.  In  the 
sanguineous  apoplexy  the  pulse  is  strong,  regular,  and  less  frequent 
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than  natural;  the  last  the  effect  produced  by  the  diminished  fre- 
quency of  respiration,  the  consequence  of  the  insensibility,  unless 
other  causes  of  injury  exist ;  for  the  two  forms  of  apoplexy,  the 
sanguineous  and  nervous,  are  not  unfrequently  combined.  The 
more  general  the  effect  of  the  pressure  and  the  more  free  from  ten- 
dency to  disease  in  the  brain  itself,  the  more  perfectly  formed  will 
the  symptoms  of  sanguineous  apoplexy  be;  and  the  contrary  of 
these  conditions  indicate  more  or  less  admixture  of  the  state  we 
are  now  considering  with  that  of  apoplexy  from  general  pressure 
alone:  even  the  inequality  of  the  pressure  may  tend,  by  irritation 
of  the  brain,  to  have  more  or  less  of  this  effect. 

Such  are  the  distinguishing  symptoms  of  well-formed  sanguineous 
and  nervous  apoplexy:  and  were  these  diseases  always  so  formed,  it 
would  be  easy  to  distinguish  them.  But  we  have  to  lament  that 
this  is  by  no  means  the  case,  as  indeed,  from  what  has  been  said, 
might  a  priori  have  been  supposed.  For  it  must  often  happen  in 
apoplexy,  from  distention  of  the  vessels,  that  the  brain  will  sus- 
tain some  further  injury  than  that  of  mere  uniform  compression. 
It  is  not  improbable  that  the  circumstance  of  the  compressing 
force,  as  just  observed,  acting  partially,  may  sometimes  alone  be 
sufficient  to  produce  this  effect;  and  powerful  causes,  injuring  the 
organisation  of  the  brain,  must  often  be  of  such  a  nature  as  at  the 
same  time  to  occasion  debility,  and  consequently  more  or  less 
distention,  of  its  vessels.  To  these  circumstances,  and  to  the 
difficulty  of  distinguishing  apoplexy  arising  from  mere  general  dis- 
tention of  the  vessels  from  that  arising  from  an  extravasation  of 
blood  or  serum,  it  appears  to  me  than  all  the  difficulties  respect- 
ing distinguishing,  and  prognosticating  the  event  in  the  different 
species  of  this  disease,  are  to  be  ascribed. 

It  is  the  tendency  to  distention  of  the  vessels  of  the  brain  that 
renders  a  very  stimulating  plan  of  treatment  a  doubtful  practice, 
even  in  the  most  decided  cases  of  nervous  apoplexy.  Were  it 
not  for  this,  the  state  of  the  sanguiferous  and  nervous  systems  in 
these  cases  would  equally  call  for  such  a  plan.  But,  as  might  have 
been  foreseen,  the  more  debilitated  the  brain  is,  the  more  readily 
it  feels  the  effects  of  any  morbid  distention  of  its  vessels.  Thus 
our  practice  in  such  cases  is  confined  on  all  hands.  Injury  may 
be  done  by  the  free  use  either  of  stimulants  or  evacuants,  inconse- 
quence of  the  former  tending  to  increase  the  oppression,  the  latter 
the  debility  of  the  brain,  more  or  less  of  both  of  which,  as  ap- 
pears from  what  has  been  said,  often  attends  such  cases. 

The  mode  of  treatment  which  has  appeared  to  me  the  most 
successful,  in  cases  of  a  mixed  nature,  is  a  gently  stimulating  plan, 
combined  for  the  purpose  of  preventing  morbid  distention,  with 
medicine  moderately  determining  the  fluids  to  the  surface  of  the 
body,  and  keeping  the  bowels  free  without  occasioning  a  great  dis- 
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charge  from  them;  with  occasional  abstractions  of  blood  from  the 
head,  when  the  insensibility  seems  inclined  to  increase.  It  ap- 
pears from  what  has  been  said,  that  the  degree  of  this  symptom 
is  the  best  measure  of  the  morbid  distention  of  the  vessels  of  the 
head,  the  state  of  the  brain  itself  being  the  same,  which  is  to  be 
determined  by  that  of  the  nervous  symptoms. 

Profuse  sweating  not  relieving  the  symptoms,  which  is  a  frequent 
occurrence  in  severe  cases  of  nervous  apoplexy,  seems  always  to 
indicate  great  danger;  and  to  arise  from  a  general  relaxation  of  the 
extreme  vessels,  caused  by  the  debilitating  effect  of  the  disease  on 
the  brain.  It  is  analogous  to  the  effect  on  the  capillaries,  which 
is  pointed  out  in  my  Inquiry,  produced  by  crushing  the  brain,  or 
the  application  to  this  organ  of  any  other  powerfully  debilitating 
cause. 

In  cases  arising  from  injuries  of  the  head,  Mr.  Abernethy  thinks 
that  the  great  tendency  to  inflammation  altogether  forbids  the  stim- 
ulating plan.  I  have  just  referred  to  the  circumstance  which  often 
makes  the  indication  of  cure  in  this  respect  different  in  concussion 
of  the  brain  and  nervous  apoplexy  arising  from  internal  causes, 
namely,  the  greater  tendency  to  inflammation  from  a  morbidly  dis- 
tended state  of  the  capillary  vessels  of  the  brain  in  the  former, 
arising  from  the  local  effects  of  the  injury. 

The  foregoing  view  of  the  nature  of  the  different  species  of 
apoplexy,  not  the  result  of  preconceived  opinions,  but  of  facts 
open  to  the  examination  of  every  one  who  chooses  to  repeat  the 
the  experiments,  and  so  strikingly  confirmed  by  the  observations 
of  Mr.  Abernethy  and  other  writers  on  the  effects  of  injuries  of 
the  brain,  may  tend,  perhaps,  to  render  the  practice  in  this  varied 
disease  more  determinate.  It  seems,  by  affording  a  more  correct 
view  of  the  nature  of  the  symptoms  of  the  sanguineous  and  ner- 
vous apoplexy,  than  could  have  been  obtained  without  a  knowledge 
of  the  relation  which  subsists  between  the  sanguiferous  and  ner- 
vous systems,  to  point  out,  with  more  precision  than  without  such 
aid  could  be  done,  the  symptoms  essential  to  each,  and  conse- 
quently the  modes  of  practice  suited  to  the  various  cases  in  which 
they  separately  occur,  or  are  in  various  proportions  blended  toge- 
ther. I  have  entered  no  further  on  these  modes  of  practice  than 
was  necessary  to  point  out  the  general  principles  on  which  they 
are  founded. 

Inflammation  of  considerable  extent,  or  of  a  vital  part,  the 
reader  has  seen,  excites  increased  action  of  the  sanguiferous  sys- 
tem. He  will  more  readily  understand  here,  than  he  would  have 
done  in  the  section  on  Inflammation,  why  in  certain  inflammations 
the  action  of  the  sanguiferous  system,  instead  of  being  increased 
in  force,  is  diminished.  I  have  just  had  occasion  to  observe,  that 
distention  of  the  vessels  of  the  brain  seems  often,  merely  from  the 
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action  of  the  distending  power  being  partial,  so  to  injure  this  organ 
as  to  give  rise  to  more  or  less  of  the  symptoms  of  nervous  apo- 
plexy. A  similar  injury  of  the  brain,  we  might  a  priori  suppose, 
must  sometimes  happen  in  that  species  of  the  distention  of  the 
vessels  which  produces  inflammation,  that  is,  distention  confined  to 
tho  capillaries  of  this  organ;  so  that  although  in  this  disease  the 
pulse  is  often  strong,  and  the  heat  great,  as  in  most  other  internal 
inflammations,  it  sometimes  happens  that  the  heat  is  but  little  in- 
creased, and  the  pulse  small,  frequent  and  fluttering,  more  or  less 
of  the  debilitating  effect  having  been  produced,  in. the  brain;  the 
danger,  for  reasons  just  pointed  out  in  speaking  of  the  nature  of 
nervous  apoplexy,  being  very  great. 

A  similar  state  of  the  circulation  is  observed  in  other  inflamma- 
tion, which  occaston  very  great  nervous  irritation.  Thus  in  in- 
flammation of  the  stomach  and  bowels,  the  heat  is  often  little  in- 
creased, and  the  pulse  is  feeble;  the  brain  and  spinal  marrow  being 
so  injured  by  the  irritation  of  the  inflamed  state  of  these  important 
organs,  as  to  weaken  the  action  of  the  heart  and  blood-vessels,  and 
thus  cause  a  greater  or  less  degree  of  syncope  to  be  combined 
with  the  original  disease.  I  have  seen  the  powers  of  circulation 
so  enfeebled  by  violent  and  extensive  inflammation  of  the  alimen- 
tary canal,  that,  within  twelve  hours  after  the  attack,  it  was  impos- 
sible to  obtain  four  ounces  of  blood,  although  large  veins  in  both 
arms  and  both  legs,  and  one  of  the  temporal  arteries,  were  open- 
ed, no  blood  having  been  taken  previously,  and  the  patient,  at  the 
time  of  the  attack,  having  been  strong  and  in  good  health.  He 
died  within  twenty-four  hours  of  the  commencement  of  his  disease. 
On  inspecting  the  body,  the  whole  of  the  alimentary  canal  was 
found  inflamed,  and  there  was  a  small  spot  on  the  stomach,  of  a 
purple  color,  without  any  other  morbid  appearance.  In  all  such 
cases,  however,  the  pulse,  though  feeble,  is  still  hard.  Notwith- 
standing the  debility  induced  on  the  sanguiferous  system  by  the- 
effect  on  the  brain  and  spinal  marrow  of  the  extreme  irritation  of 
the  alimentary  canal,  still,  in  consequence  of  the  distention  of  the 
capillaries  of  the  inflamed  part,  the  vessels  more  powerfully  than 
in  heahh  embrace  their  contents,  so  that  some  degree  of  tightness 
of  pulse  may  still  be  felt.  The-  peculiar  irritation  of  the  nervous 
system  which  attends  inflammation,  still  exciting  throughout  the 
whole  sanguiferous  system,  that  effort  to  support  the  circulation  in 
the  debilitated  vessels  of  the  inflamed  parts. 

We  see  other  causes  of  powerful  nervous  irritation  producing 
great  debility  of  the  sanguiferous  system;  throwing  a  solution  of 
opium  or  tobacco  into  the  cavity  of  the  abdomen,  for  example, 
immediately,  that  is,  before  it  can  be  supposed  to  act  through  any 
other  channel  than  the  nerves  of  the  part  to  which  the  offending 
cause  is  applied,  enfeebles  the  power  of  the  heart. 

The  reader  may  readily  understand,  from  all  that  has  been  said, 
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why  inflammation  of  important  organs  often,  and  sometimes  very 
suddenly,  proves  fatal,  without  the  inflammation  running  in  its  usu- 
al course,  the  sudden  derangement  of  the  nervous  system  being 
such  as  to  destroy  the  powers  of  circulation.  This  evidently  hap- 
pened in  the  case  just  mentioned.  He  may  also  see  why  the 
pulse,  in  such  cases,  when  produced  by  inflammation,  rises  after 
blood-letting,  which  lessens  the  offending  cause,  and  consequently 
the  impression  it  makes  on  the  nervous  system,  always  a  favorable 
symptom,  both  as  indicating  a  proportional  degree  of  vigor  re- 
maining in  that  system,  and  relieving  the  most  urgent  train  of 
symptoms,  which  indicates  the  degree  in  which  the  general  powers 
of  life  are  debilitated,  and  the  causes  of  which  tend  still  further, 
as  we  have  seen,  to  debilitate  the  capillaries. 

I  believe  that  in  some  other  cases  in  which  the  pulse  rises  after 
blood-letting,  this  effect,  as  far  as  it  depends  on  the  state  of  the 
nervous  system,  may  be  explained  in  the  same  way.  On  the  same 
principle  also,  as  far  as  I  can  judge,  we  must  explain  the  sudden 
debility,  and  subsequent  loss  of  power,  in  the  circulating  system, 
which  ensues  on  gangrene  of  any  of  the  vital  organs,  or  indeed 
more  or  less  if  at  all  extensive  of  any  part. 


2   On  suspended  Animation. 

Suspended  animation  is  the  suspension  of  the  sensorial  func- 
tions from  any  ca\ise  interrupting  respiration. 

Inflating  the  lungs  under  such  circumstances  acts  In  two  wavs. 
It  gives  to  the  blood  of  the  smaller  vessels  of  the  lungs  some  of 
the  arterial  properties  by  which  they  are  excited  to  action;  and 
acting  through  the  blood  of  these  vessels,  it  communicates  to  that 
of  the  larger  vessels,  and  of  the  heart  itself,  more  or  less  of  the 
same  properties,  independently  of  the  blood  already  changed  be- 
ing moved  on  towards  this'organ  ;  for  M.  Le  Gallois  has  shown, 
that  after  the  circulation  has  permanently  ceased,  the  blood  may 
be  more  or  less  changed,  by  inflating  the  lungs,  not  only  in  the 
trunks  of  the  pulmonary  veins  and  the  heart  itself,  but  also  in  the 
great  arteries.  By  these  means  the  circulation  in  the  lungs  is  of- 
ten restored,  but  it  is  evident  from  the  experiments,  an  account  of 
which  has  appeared  in  the  Philosophical  Transactions  of  London, 
and  in  the  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
System,  that  the  function  of  these  organs  must  be  very  imperfect 
till  they  receive  the  due  supply  of  nervous  power.  Now  this  can- 
not happen  till  the  re-established  circulation  has  renewed  the  vig- 
or of  the  brain  and  spinal  marrow,  for  which  a  considerable  time  is 
required.  We  have  reason  to  believe,  therefore,  that  could  the 
due  degree  of  this  power  be  restored  to  the  lungs,  at  the  same 
time  that  they  are  exposed   to  the   influence  of  the  air,   recovery 
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might,  in  many   cases,   be   effected,   where  inflation  of  the   lungs 
alone  fails.      See  Appendix,  No.  VIII. 

The  reader  has  seen  that  voltaic  electricity  can  supply  the  place 
of  the  nervous  power  in  the  lungs,  enabling  them  perfectly  to  re- 
tain their  due  structure  and  perform  their  functions  after  the  latter 
is  withdrawn.  I  have  therefore,  both  in  the  Philosophical  Trans- 
actions and  in  a  note  of  some  length  in  the  chapter  of  my  Inquiry 
on  the  nature  of  death,  proposed  that,  to  the  instruments  used  in 
the  recovery  of  suffocated  persons,  an  apparatus  properly  adapted 
for  sending  the  voltaic  influence  through  the  lungs  in  the  direction 
of  their  nerves  should  be  added.  It  would  be  improper  here  to 
employ,  for  any  considerable  length  of  time,  a  stronger  power  than 
experience  has  taught  us  can  be  used  without  bad  effects  in  health. 
The  power  should  not,  perhaps,  in  the  present  state  of  our  know- 
ledge, exceed  that  of  fifteen,  or  at  most  twenty-four-by-three  inch 
double  plates  of  zinc  and  copper*,  the  fluid  being  one  part  of 
muriatic  acid  and  twenty  of  water,  and  the  electric  power  should 
not  be  applied,  at  one  time,  for  more  than  ten  minutes  or  a  quarter 
of  an  hour.  If  not  too  late  to  be  of  service,  its  good  effects  will 
be  observed  before  the  expiration  of  this  time.f 

Little  advantage  is  to  be  expected  in  the  case  before  us  from 
voltaic  electricity  applied  to  any  other  secreting  organ,  because  the 
revival  of  the  patient  depends  little,  if  at  all,  on  the  action  of  any 
other.  Employed  as  a  general  stimulant  to  the  brain  and  spinal 
marrow,  it  may  be  of  use  by  rousing  the  dormant  powers  of  the 
system.  They  are  all  capable  oi  being  excited  through  these  or- 
gans. In  this  way  it  can  only  indirectly  assist  the  lungs,  and  that 
chiefly  in  proportion  to  the  degree  in  which  general  circulation  is 
restored.  It  is  probable  that,  as  a  general  stimulant,  a  greater 
power  may  be  used  with  safety,  because  it  may,  with  this  view,  be 
applied  interruptedly. 

When  we  compare  together  the  whole  of  the  foregoing  state- 
ments respecting  the  effects  of  voltaic  electricity,  and  those  state- 
ments with  what  is  said  in  the  following  section,  may  we  not  hope 
that,  if  in  so  few  years  such  has  been  the  result  of  its  employment 
on  the  principles  above  laid  down,  a  more  extensive  experience 
will  still  extend  the  advantages  derived  from  it  ?  I  have  repeat- 
edly seen  its  use  more  successful  than  any  other  means  in  obstinate 
general  debility,  in  which  transmission  through  the  stomach  and 
lungs  has  still  appeared  to  me  the  best  means  of  applying  it.  In 
certain  cases  of  fever,  and,  it  is  probable,  in  all  cases  of  deficient 
nervous  energy,  accompanied    with  little  or    no  inflammatory  ten- 

*  I  mention  plates  of  this  size,  because  I  have  most  frequently  witnessed  their  ef- 
fects; but  I  have  reason  to  believe  that  a  greater  number  of  much  smaller  plates 
will  better  answer  medical  purposes. 

t  See  a  paper  which  the  Royal  Society  did  me  the  honor  to  publish  in  the  Philo- 
sophical Transactions  for  the  year  1834,  and  Appendix,  No.  IX- 
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deney,  it  will  be  found  a  powerful  means  of  relief.  The  indis- 
criminate way  in  which  it  is  at  present  employed  must  tend  to 
prevent  the  advantages  which  a  better  directed  employment  of  it  is 
calculated  to  produce.* 

I  shall  defer  some  observations  I  shall  have  occasion  to  make 
on  other  diseases  of  the  brain  to  the  third  section  of  this  chapter 
on  account  of  their  intimate  relation  to  the  diseases  to  which  that 
section  is  chiefly  devoted. 


Section  II. 


On  the  Diseases   which   have    their  Seat  In   the    Spinal   J\f arrow. 

The  experiments  in  which  different  portions  of  the  spinal  marrow 
were  destroyed,  appear  to  throw  considerable  light  on  the  nature 
of  the  diseases  of  this  organ.  The  reader  has  seen  that  the  de- 
struction of  any  part  of  it  not  only,  as  is  generally  known,  renders 
paralytic,  that  is,  deprives  of  their  only  stimulus,  the  muscles  of 
voluntary  motion  which  correspond  to  that  part,  and  to  all  parts  of 
the  spinal  marrow  lying  below  itf ;  but,  by  lessening  the  supply  of 
nervous  power  to  the  great  chain  of  ganglions,  influences  the  state 
of  the  thoracic  and  abdominal  viscera  and  the  temperature  of  the 
animal,  consequences  of  which   we  have   not   hitherto  been  aware. 

Even  in  early  stages  of  the  more  severe  cases  of  diseased  spine, 
affections  of  the  stomach  and  lungs  frequently  attend,  and  the  pa- 
tient often  complains  of  a  sense  of  cold.  The  celebrated  Mr. 
Pott  remarks  of  this  disease,  "Loss  of  appetite,  a  hard  dry 
cough,  laborious  respiration,  &c,  appear  pretty  early,  and  in  such 
a  manner  as  to  demand  attention."  And  in  another  place  he  ob- 
serves, that  there  is  "  an  unusual  sense  of  coldness  of  the  thighs, 
not  accountable  for  from  the  weather."  Similar  observations  are 
made  by  every  writer  on  diseased  spine.  How  well  they  cor- 
respond with  the  results  of  the  experiments  above  referred  to 
need  not  be  pointed  out. 

It  appears  from  the  experiment  in  which  the  spinal  marrow  was 
simply  divided,    compared   with  the  experiments  in  which  portions 

*  See  a  paper  which  the  Royal  Society  of  London  did  me  the  honor  to  publish  in 
the  Philosophical  Transactions  for  1827,  and  Appendix  to  this  Volume,  No.  X. 

t  It  appears  from  what  h;is  been  said,  that  although  both  the  muscles  of  volunta- 
ry motion  corresponding  to  the  part  of  the  spinal  marrow  destroyed,  and  those  cor- 
responding to  all  parts  below  it,  cease  to  move,  it  is  from  different  causes;  the  for- 
mer, because  their  nervous  power  is  destrojed;  the  latter,  because  their  nervous  is 
no  longer  subject  to  the  sensorial  power.  VVhether  in  the  former  rase  the  power  of 
the  muscles  themselves  is  impaired,  will  depend  on  the  rapidity  with  which  the  of- 
fending cause  has  operated.  See  Part  II.  Chapter  II.  of  my  Inquiry  into  the  Laws 
of  the  Vital  Functions. 
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of  it  were  destroyed,  that  we  may  judge  of  the  extent  of  the  injury 
done  to  this  organ,  in  diseases  of  the  spine,  by  the  state  of  the 
stomach  and  lungs.  Anything  which  so  affects  the  spinal  marrow 
as  to  interrupt  the  communication  between  the  brain  and  other 
parts,  will  of  course  prevent  the  influence  of  the  will  from  reach- 
ing them,  however  small  a  part  of  the  spinal  marrow  may  be  in- 
jured. But  if  a  considerable  part  is  injured,  along  with  loss  of 
power  in  the  limbs,  the  patient  will  experience  symptoms  of  indi- 
gestion and  oppressed  breathing  proportioned  to  the  importance 
and  extent  of  the  part  the  function  of  which  is  destroyed. 

From  what  is  said  of  Asthma  and  Indigestion  in  my  treatise  on 
the  latter  disease,  the  reader  will  see  reason  to  believe,  that  the 
foregoing  symptoms,  namely,  those  indicating  affections  of  the 
stomach  and  lungs  in  disease  of  the  spinal  marrow,  may  be  reliev- 
ed by  the  use  of  voltaic  electricity.  This  observation  in  the  ear- 
lier editions  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
induced  the  late  Mr.  Earle  to  try  its  effects  in  such  cases  at  St. 
Bartholomew's  Hospital.  I  attended  in  order  to  regulate  the  first 
applications  of  it,  and  to  point  out  such  precautionary  means  as  are 
necessary  in  its  employment.  He  was  so  good  as  to  address  to 
me  the  following  letter,  detailing  the  results  : — 


«*  George  Street,  August  14,  1S22. 

"  My  dear  Sir, 

"  I  have  much  pleasure  in  transmitting  to  you  the  following  ac- 
count of  the  trials  made  with  voltaic  electricity  at  St.  Bartholo- 
mew's Hospital.  The  first  case  is  that  in  which  you  witnessed 
its  first  application. 

"  Elizabeth  Pepperall,  aged  seventeen,  of  fair  complexion  and 
light  hair,  was  admitted  into  St.  Bartholomew's  Hospital,  in  Au- 
gust, 1821,  in  consequence  of  an  affection  of  the  spine,  which  had 
existed  for  about  a  year  and  a  half.  At  the  lime  of  her  admission, 
it  appeared  that  almost  all  the  dorsal  and  lumbar  vertebrae  were 
affected.  She  had  nearly  lost  all  power  over  her  lower  extremi- 
ties and  pelvic  viscera;  and  she  complained  of  very  severe  cramps 
at  the  pit  of  the  stomach,  and  acute  pain  in  the  course  of  the  costal 
nerves,  which  was  much  increased  by  pressure  on  the  ribs,  or  any 
attempt  at  a  deep  inspiration.  Her  generalpiealth  was  much  de- 
ranged; her  pulse  was  very  rapid,  with,  occasionally,  severe  palpi- 
tation of  the  heart,  and  constant  dyspnoea.  Her  digestive  powers 
were  greatly  impaired;  she  had  no  appetite,  and  could  only  digest 
a  small  portion  of  stale  bread,  and  some  milk  and  water.  Even 
this  meal  was  always  followed  by  uneasy  sensations  at  her  stomach, 
and  an  increase  of  headache,  from  which  she  was  hardly  ever  free. 

U 
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Her  bowels  were  obstinately  costive,  and  the  urine  was  scanty,  and 
deposited  large  quantities  of  lithate  of  ammonia. 

"  She  was  placed  on  one  of  my  invalid  beds,  which  enabled  her 
to  remain  in  a  state  of  uninterrupted  rest;  and,  after  the  repeated 
application  of  leeches,  issues  were  made  on  either  side  of  the  dor- 
sal spine,  and  subsequently  in  the  lumbar  region.  The  issues 
were  kept  actively  open,  and  the  strictest  attention  was  paid  to 
her  general  health.  The  spine  very  gradually  became  less  sensi- 
ble, and  the  power  over  the  pelvic  viscera  and  lower  extremities 
slowly  returned;  still,  however,  her  stomach  was  incapable  of  di- 
gesting any  other  food  than  bread  and  milk  and  water,  her  head- 
ache remained  nearly  unabated,  and  her  breathing  was  habitually 
difficult.  She  was  in  this  state  when  you  saw  her,  and  the  galvan- 
ism was  first  administered  (December  19). 

"  A  trough  containing  plates  of  about  three  inches  was  employ- 
ed. The  postive  wire  was  applied  to  the  nape  of  the  neck,  the 
negative  a  little  below  the  pit  of  the  stomach.  No  sensation  was 
at  first  produced  by  twenty  plates;  but  after  the  sensation  was  ex- 
cited, she  could  not  endure  more  than  twelve.  The  first  sensa- 
tion she  experienced,  caused  her  to  take  involuntarily  a  sudden 
and  deep  inspiration.  The  galvanism  was  applied  for  about  a 
quarter  of  an  hour  at  the  end  of  which  time  her  breathing  became 
much  freer  than  it  had  been  for  many  months.  Of  this  she  re- 
peatedly expressed  herself  perfectly  certain,  at  the  same  time  she 
felt  considerable  uneasiness  at  the  stomach.  She  was  slightly  hys- 
terical, in  consequence  of  the  agitation  she  had  experienced,  but 
her  breathing  was  tranquil  during  the  whole  evening. 

"  With  a  view  to  remove  the  tenderness  in  the  epigastrium, 
leeches  were  applied  to  the  region  of  the  stomach,  and  the  whole 
plan  of  treatment  adapted  to  the  second  stage  of  indigestion  was 
resorted  to.  When  the  tenderness  had  somewhat  abated,  the 
galvanism  was  repeated  with  more  decided  relief  to  the  breathing, 
and  without  causing  much  uneasiness  at  the  stomach. 

"  After  several  applications  of  it,  the  relief  she  experienced  in 
her  breathing  lasted  for  two  or  three  days,  and  at  length  it  was 
only  necessary  to  repeat  it  occasionally.  The  effect  of  its  admin- 
istration was  uniformly  the  same;  a  most  sensible  and  speedy  re- 
lief from  a  state  of  anxious  breathing  to  perfect  ease  and  repose. 
Its  beneficial  effects  were  not,  however,  confined  to  the  respira- 
tion; the  powers  of  her  stomach  greatly  improved,  and  she  was 
able  to  digest  a  small  quantity  of  meat,  or  the  yolk  of  an  egg, 
without  pain.  As  her  stomach  improved,  she  lost  the  distressing 
headache,  which  had  so  constantly  attended  as  at  one  time  to  lead 
me  to  apprehend  the  existence  of  disease  in  the  brain,  having  met 
with  other  cases  in  which  scrofulous  affection  had  existed  in  the 
brain  and  spine  at  the   same   time.     Her   progress  from    this  time 
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was  uniform,  and  far  more  rapid  than  it  had  been  before;  and  in 
about  two  months,  the  calamenia,  which  had  been  suspended  from 
the  commencement  of  the  disease,  returned. 

"  The  patient  was  sufficiently  recovered  to  leave  the  hospital 
and  return  to  her  friends  at  Dartmouth  early  in  July,  at  which  time 
she  was  able  to  walk  with  very  little  assistance,  and  without  ex- 
periencing the  least  pain  in  her  back.  On  reviewing  the  circum- 
stances of  this  case,  I  have  not  the  least  hesitation  in  stating  my 
decided  opinion  of  the  great  benefit  which  was  derived  from  the 
employment  of  galvanism,  not  only  in  affording  temporary  relief  to 
the  breathing,  but  in  improving  the  secretions,. and  thus  materially 
contributing  to  the  ultimate  recovery  of  the  patient.  I  feel  partic- 
ularly happy  that  the  patient  was  in  a  public  hospital,  and  that  the 
means  were  employed  in  the  presence  of  many  intelligent  medical 
friends  and  pupils,  who  were  all  equally  satisfied  with  myself  of  the 
essential  and  permanent  benefit  which  she  derived  from  the  admin- 
istration of  galvanism. 

"  It  was  employed  in  two  other  similar  cases  in  the  same  hos- 
pital, those  of  Ann  Baillies  and  Maria  May,  in  which  it  produced 
similar  gcod  effects,  except  that,  in  one  of  these,  the  improve- 
ment of  the  general  health,  although  not  less  than  in  the  other 
cases,  did  not  appear  to  have  the  same  beneficial  effect  on  the 
disease  of  the  spine.  It  was  tried  in  another  case  of  spine  dis- 
ease, which  was  attended  with  fits  of  spasmodic  asthma.  These, 
as  I  was  taught  to  expect  from  the  observations  you  have  publish- 
ed on  this  subject,  it  failed  to  relieve.  It  is  remarkable  that  in  the 
case  of  Ann  Baillies,  in  which  the  pulse  was  from  140  to  150,  and 
very  weak,  the  use  of  galvanism  always  rendered  it  stronger,  and 
brought  it  down  from  thirty  to  forty  beats  in  the  minute. 

"  From  observing  the  good  effects  of  galvanism  on  the  secre- 
tions of  the  stomach,  I  was  induced  to  make  a  trial  of  it  in  a  case 
of  deafness,  accompanied  with  a  total  want  of  secretion  of  cer- 
umen in  the  right  ear.  Its  first  application  produced  a  watery  se- 
cretion, which  by  perseverance  gradually  assumed  the  taste  and 
all  the  other  characters  of  cerumen.  The  hearing  was  greatly  im- 
proved in  both  ears;  but  how  far  this  was  to  be  ascribed  to  the  res- 
toration of  the  secretion  is  rendered  doubtful,  in  consequence  of  a 
tumor  having  at  the  same  time  been  removed  from  the  tympanum 
of  the  left  ear  by  the  repeated  application  of  caustic. 

"  The  foregoing  facts  you  are  perfectly  welcome  to  make  any 
use  of,  should  you  think  them  deserving  of  notice;  and  I  am, 

My  dear  Sir, 

Very  sincerely  yours, 

Henry  Earle." 

It  appears  from  the  preceding  statement,  that  in  disease  of  the 
spinal  marrow,  voltaic  electricity  is  not  only  capable  of  performing 
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the  office  of  the  diseased  part  of  this  organ,  by  which  the  vital 
functions  are  restored  to  a  state  of  health,  and  the  patient's  suffer- 
ings greatly  mitigated  ;  but  that  it  also,  as  might  h  priori  be  ex- 
pected, by  thus  improving  the  general  health,  indirectly  contributes 
to  the  cure  of  the  spinal  disease.  In  one  of  the  cases  mentioned 
by  Mr.  Earle,  it  failed  to  relieve  the  spinal  disease,  this  being  of 
such  a  nature,  which  must  occasionally  happen,  as  not  to  be  influ- 
enced by  the  improvement  of  the  general  health.  With  regard  to 
the  last  case  mentioned  by  Mr.  Earle,  in  which  the  secretion  of 
cerumen  was  restored  by  voltaic  electricity,  this,  it  is  evident  from 
what  has  been  said,  can  only  happen  when  the  fault  consists  in  a 
defect  of  nervous  influence,  and  not  in  a  diseased  state  of  the  vessels. 


Section  III. 


On  the  Diseases  which  have  their  Seat  in  the  Brain  and  Spinal 

Marrow. 

Introduction.* 

The  present  section,  from  the  number,  variety,  and  complicated 
nature  of  the^diseases  it  embraces,  must  be  regarded  as  the  most 
important  division  of  the  practical  department  of  this  volume.  It 
is  also  that,  as  might  be  expected,  to  which  the  results  of  the 
preceding  investigation  most  extensively  apply,  and  was  for  the  first 
time,  but  in  a  more  concise  form,  laid  before  the  public  in  the  last, 
the  fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Func- 
tions, published  in  1839.  In  the  present  volume  I  have  en- 
tered more  fully  both  into  the  most  essential  part  of  the.  prac- 
tical department  of  the  subject,  and  into  the  physiological  posi- 
tions on  which  it  is  founded,  than  in  any  other  of  my  publications. 
After  the  publication  of  the  third  edition,  above  twelve  years 
ago,  although  the  work  had  long  been  out  of  print,  I  deferred  pub- 
lishing any  other  edition,  the  additions  made  with  a  view  to  com- 
plete the  Inquiry  having  in  the  interval  appeared  in  eight  papers 
published  in  the  Philosophical  Transactions  of  London.  Even  at  the 
time  of  the  publication  of  this  edition,  I  had  so  indistinct  a  view 
of  the  subject  of  the  present  section,  that  I  judged  it  better  not  to 
enter  on  it.  It  was  in  the  course  of  the  composition  of  the  pa- 
pers just  referred  to,  with  the  continued  opportunities  of  compar- 
ing the  results  of  experiment  with  the  phenomena  of  disease,  that 

*  Had  not  this  publication  been  addressed  to  the  profession  as  well  as  the  public 
I  should  have  omitted  the  following  Introduction;  but  in  consequence  of  its  being  ad- 
dressed to  the  public,  I  have  endeavored  to  make  the  language  so  simple  that  I  hope 
U  may  be  equally  iutelligible  to  both. 
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many  of  the  bearings  of  the  subject  presented  themselves  to  me; 
and  it  was  from  having  found  that  they  explain  practical  observa- 
tions which  in  the  course  of  these  and  many  previous  years  had 
obtruded  themselves  on  my  attention,  and  led  to  a  more  successful 
treatment  of  a  class  of  diseases  both  extensive  and  of  very  fre- 
quent occurrence,  that,  in  the  last,  the  fourth  edition  of  Inquiry, 
they  were,  although  still  in  a  comparatively  defective  form,  pre- 
sented to  the  reader,  in  1839.  Thus  the  inferences  from  actual 
practice  and  physiological  experiment  have  mutually  assisted 
each  other  in  arriving  at  the  results,  and,  consequently,  have 
each  tended  to  confirm  the  inferences  from  the  other;  inferences 
here  stated  with  the  more  confidence,  as  many  of  my  professional 
brethren  have  now,  from  witnessing  the  effects  of  their  practical 
application,  more  or  less,  though  none  I  believe  in  all  respects, 
adopted  the  plans  of  treatment  I  am  about  to  point  out,  and,  as  far 
as  they  have  adopted  them,  confirmed  the  results  of  my  experi- 
ence by  their  own. 

It  appears  from  the  facts  referred  to  in  the  preceding  part  of  this 
volume,  that  while  the  powers  of  the  nervous  system,  properly  so 
called  perform  but  one,  and  that  a  subordinate  function,  in  the  sen- 
sitive system,  namely,  as  appears  from  what  is  said  in  the  first  part 
of  this  volume,  that  of  affording  the  means  of  conveying  to  thfc 
muscles  of  voluntary  motion  the  dictates  of  the  will;  in  those  of 
the  vital  system  they  supply  the  leading  power,  that  to  which,  if 
we  except  the  principle  of  vitality  itself,  all  its  other  powers  are 
subordinate;  yet  it  is  in  this  system,  we  have  seen,  that  the  pow- 
ers of  the  brain  and  spinal  marrow,  and  of  the  nerves  by  which 
their  influence  is  conveyed,  have  been  overlooked,  or  seen  in  such 
irregular  glimpses,  as  made  no  general  impression  on  our  doctrines, 
and  left  our  practical  inferences  unaided  by  a  knowledge  of  the 
functions  of  those  organs  from  which  alone  originate  the  leading 
power  in  the  vital  system.*  Even  in  the  present  advanced  state  of 
our  profession,  and  in  one  of  the  first  medical  schools  of  Europe,. 
Dr.  Alison,  professor  of  the  Institutes  of  Medicine  in  the  Univer- 
sity of  Edinburgh,  a  man  of  talents,  and  of  course  of  the  most 
extensive  knowledge  of  our  profession,  it  appears  from  the  quota- 
tion given  in  the  first  part  of  this  volume,  in  one  of  his  latest 
works,  published  in  1834,  regards  the  brain  and  spinal  marrow,  on 
which  it  appears  from  what  has  been  said  the  whole  of  the  func- 
tions of  assimilation,  secretion,  and  excretion,  and  on  which  alone, 
not  only  our  health,  but  our  actual  existence,  immediately  depend, 
as  having  nothing  to  do  in  any  of  those  processes,  or,  as  he  ex- 
presses it,  "that  these  processes  are  independent  of  any  influence 
or  energy  necessarily  derived  from  the  nervous  system."  Can  we 
be  surprised,  then,  that  many  diseases  having  their  immediate  ori- 
gin in  the  organs  of  this   power  should  in  their  precursory  stages 

*  Philosophical  Transactions  for  1836. 
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be  obscure? — an  evil  greatly  increased,  we  shall  find,  by  the  little 
sensibility  of  some  other  vital  organs  which  are  ill  supplied  with 
nerves  of  sensation:  and  yet  it  is  but  justice  towards  Dr.  Alison 
to  state  that  his  observations  are  consistent  with  the  general  opin- 
ion even  in  the  present  advanced  state  of  our  medical  knowledge. 
Such,  it  will  appear  from  the  facts  I  am  about  to  state,  is  the 
frequent  cause  of  changes  (which,  when  we  are  aware  of  them  at 
an  early  period,  may  with  certainty  be  obviated,)  being  allowed  to 
proceed  till  they  often,  always  indeed  if  the  disease  has  arrived  at 
a  certain  point,  produce  effects  which  defy  all  our  means. 

In  another  respect,  also,  the  same  field  in  the  practical  depart- 
ment of  our  profession  has  been  encumbered  by  a  cause  of  a  dif- 
ferent nature. 

As  we  have  seen  in  the  first  part  of  this  volume  that  no  serious 
attempt  had  been  made  to  draw  a  correct  line  of  distinction  be- 
tween the  functions  of  the  sensorial  and  nervous  powers,  from 
which  the  practical  department  of  our  profession  has  suffered;  in 
like  manner  there  had  been  no  serious  attempt  to  draw  the  line  of 
distinction  between  the  powers  of  which  the  animal  body  partakes 
in  common  with  inanimate  nature,  and  those  powers  which  are  pe- 
culiar to  itself;  and  it  is  of  no  small  consequence,  we  shall  find, 
in  our  practical  inferences,  that  it  appears  from  the  facts  which 
have  been  laid  before  the  reader,  that  while,  of  the  four  indepen- 
dent powers  possessed  by  the  more  perfect  animals,  the  sensorial 
and  muscular  powers,  and  the  powers  of  the  living  blood,  are  pe- 
culiar to  the  living  "animal,  the  nervous  power  properly  so  called, 
the  leading  power  in  the  vital  functions,  is  in  its  general  nature 
identical  with  one  of  those  powers  which  operate  in  inanimate  na- 
ture ;  it  having  been  proved,  as  appears  from  what  is  said  in  the 
first  part  of  this  volume,  that  this  power  does  not  exclusively  ex- 
ist in  any  particular  organisation  belonging  to  the  living  animal,  and 
that  all  its  functions  can  be  effected  by  voltaic  electricity,  made 
to  operate  under  the  same  circumstances  under  which  it  operates. 

Such,  indeed,  has  been  the  confusion  which  has  prevailed  on 
this  part  of  the  subject,  that  the  nervous  power  and  vital  prin- 
ciple have  been  confounded  and  regarded  as  one  and  the  same,  an 
error  from  which  even  Hunter  is  not  exempt  ;  although,  of  so  dif- 
ferent a  nature  are  these  powers,  that  the  latter  has  no  existence 
except  in  the  living  animal,  while  of  the  former,  it  appears  from 
the  facts  which  have  been  stated,  it  partakes  in  common  with  ev- 
ery part  of  inanimate  nature. 

The  vital  principle  belongs  exclusively  to  no  particular  set  of 
organs,  but  equally  animates  all  living  parts,  the  organs  of  the  sen- 
sorial and  muscular  powers  and  the  blood,  as  well  as  those  of  the 
nervous  power  properly  so  called.  Is  not  the  vital  principle  that 
which  bestows  on  all  living  parts  the  properties  which   distinguish 
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them  from  inanimate  matter  ;  while  the  nervous  influence  is  an 
agent  collected  and  applied  only  by  a  certain  set  of  those  parts,  for 
the  preparation  of  which  both  their  own  peculiar  properties  and 
their  endowment  with  that  principle  are  equally  indispensable  ? 
How  confused,  then,  have  been  our  views  of  the  animal  economy, 
when  such  a  physiologist  as  Hunter  could  have  confounded  with 
the  general  vivifying  principle  an  agent,  the  existence  of  which  in 
the  living  animal  depends  exclusively  on  one  particular  set  of  its 
organs,  and  is  itself  of  a  similar  nature  with  one  of  those  powers 
of  which  the  living  animal  partakes  in  common  with  inanimate  na- 
ture! The  vital  principle  might,  even  with  more  propriety,  have 
been  confounded  with  the  sensorial  or  muscular  power,  or  the  vital 
properties  of  the  living  blood  ;  for,  wholly  different  as  the  pro- 
perties of  these  powers  are  from  those  of  the  vital  principle  pro- 
perly so  called,  they,  at  least,  are  powers  which  belong  exclusively 
to  the  living  animal. 

The  truth  is,  that  the  nervous  influence,  having  never  been  seri- 
ously made  the  subject  of  experiment,  has  been  regarded  as  of  so 
mysterious  a  nature,  that  it  has  been  open  to  any  fanciful  opinions 
ascribed  to  it. 

If  there  be  any  truth  in  the  experiments  publicly  repeated  both 
in  London*  and  Parisf,  and   that  on   a  great  variety  of  animals, 

*  Pee  the  Philosophical  Transactions,  and  the  Journals  of  the  Royal  Institution, 
both  for  the  year  1822. 

t  De  l'Influence  du  Syst&meNerveux  sur  la  Digestion  Stomacnle;  par  MM.  Bres- 
chet,  D.M.P.,  Chef  de  Travaux  Anatomiques  de  la  Faculte  de  Medecine  de  Paris, 
etc  ;  H.  Milne-Edwards,  D.M.P.;  et  Vavasseur,  D.M.P.  (Memoire  lu  a  |a  Societe 
Philomatique,  le  2d  Ao;';t,  1S23.)  Extrait  des  Archives  Gincrales  de  Medecine, 
Ao^t,  1823. 

We  have  reason  to  believe,  from  many  facts  recapitulated  in  my  paper  published 
in  the  Philosophical  Transactions  of  London  for  1836,  that  the  ganglionic  nerves  pos- 
sess no  power  of  bestowing  sensibility  on  the  parts  to  which  they  are  supplied,  and 
consequently  that  those  parts  derive  their  sensibility  from  the  same  class  of  nerves 
which  bestow  it  on  other  parts;  nerves  belonging  to  this  class  accompanying  and  be- 
ing bound  up  in  the  same  sheath  with  those  proceeding  from  the  ganglions  and  plex- 


uses 


At  first  view  the  prevalent  opinion  appeared  to  me  probable,  that  in  those  instan- 
ces where  the  ganglionic  nerves  excite  the  muscular  fibre,  they,  in  like  manner,  were 
bound  up  with  the  same  class  of  nerves  which  excite  (he  muscles  of  voluntary  mo- 
tion. But  it  appears,  from  what  is  said  in  the  first  part  of  this  volume,  that  there  are 
several  circumstances  which  point  out,  and  others  which  prove,  that  the  ganglionic 
nerves  themselves  possess  the  power  of  exciting  the  muscular  fibre.  In  the  organs 
supplied  by  the  ganglionic  nerves,  it  is  not  excited  in  the  same  way  as  in  the  muscles 
of  voluntary  motion;  the  excitement  of  the  muscles  of  involuntary  motion  neither  be- 
ing under  the  influence  of  the  will,  nor  to  the  same  extent  being  capable  of  bein<» 
produced,  as  in  the  case  of  the  muscles  of  voluntary  motion,  by  mechanically  stimu- 
lating the  nerves  either  of  the  living  or  newly-dead  animal — a  fact  which  we  have 
seen  misled  Haller  in  his  inference  respecting  the  relation  which  the  nervous  system 
bears  to  the  muscles  of  involuntary  motion.  But  the  facts  which  leave  no  room  to 
doubt  that  the  ganglionic  nerves  possess  the  power,  under  certain  circumstances,  of 
exciting  the  muscular  fibre,  are,  that  the  muscles  of  involuntary  motion,  although 
they  cannot  to  the  same  extent  be  excited  by  stimulants  applied  to  their  nerves  ei- 
ther in  the  living  or  newly-dead  animal,  can  in  both  be  excited  by  stimulants  applied 
to  any  part  of  either  the  brain  or  spinal  marrow;  while  the  muscles  of  voluntary  mo- 
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with  the  same  results,  the  nervous  influence  properly  so  called,  that 
is,  in  contradistinction  to  the  sensorial  powers,  is,  of  all  the  pow- 
ers of  our  frame,  that  which  is  now  best  defined,  and  with  which 
we  are  most  familiar. 

The  positions  which  are  determined,  by  the  experiments  here 
referred  to,  are,  that  besides  the  nerves  of  sensation  and  motion, 
there  is  a  third  set,  the  functions  of  which  have  not  been  un- 
derstood, but  which  differ  both  in  their  origins  and  functions  al- 
most as  much  from  both  these  classes  of  nerves  as  these  do  from 
each  other;  namely,  the  ganglionic  nerves.  The  function  of  these 
nerves,  we  have  seen,  instead  of  that  of  conveying  a  nervous  in- 
fluence prepared  by  the  ganglions  and  plexuses,  which  are  wholly 
incapable  of  forming  any,  is  to  combine  and  convey  the  influence 
of  organs  distributed  through  every  part  of  the  brain  and  spinal 
marrow,  and  bestow  this  combined  influence  on  all  vital  organs,  to 
certain  functions  of  which,  namely,  the  functions  of  assimilation, 
secretion,  and  excretion,  this  combined  influence  is  necessary. 

It  is  not  employed  for  the  excitement  of  the  heart  and  vessels 
in  the  ordinary  states  of  the  circulation.  For  this  purpose  the 
blood  itself  is  the  only  stimulus  required. 

Although  the  muscular  power,  we  have  seen,  is  derived  from 
the  mechanism  of  the  muscular  fibre  itself,  in  the  heart  and  ves- 
sels as  well  as  in  all  other  organs  to  which  it  belongs;  in  the  organs 
of  involuntary  motion  its  excitement,  as  far  as  it  depends  on 
the  nerves,  is  always  the  effect  of  this   combined  influence  alone.* 

Thus  it  is,  as  appears  from  facts  detailed  in  the  first  part  of  this 
volume,  that  the  nervous  influence  properly  so  called,  and  con- 
stituting the  leading  power  in  the  vital  system,  requires  for  its  for- 
mation organs  distributed  through  every  part  of  the  brain  and  spi- 
nal marrow,  the  powers  of  which  are  combined  and    duly  applied 

tion  only  obey  stimulants  applied  to  the  particular  parts  of  those  organs  from  which 
their  nerves  arise;  and  while  the  muscles  of  involuntary  motion  are  more  powerfully 
excited  bv  chemical  than  mechanical  stimulants  applied  to  the  brain  or  spinal  mar- 
row, the  former  of  which  applied  to  those  parts  of  the  brain  or  spinal  marrow  from 
which  their  nerves  arise,  if  we  except  electricity,  with  respect  to  which  their  nerves 
probably  act  merely  as  conductors,  have  little  effect  in  exciting  the  muscles  of  volun- 
tary motion 

We  know  from  direct  experiment,  that  notwithstanding  the  essential  difference  in 
the  nature  of  the  influence  which  excites  the  muscles  of  voluntary  and  involuntary 
motion,  the  influence  conveyed  by  the  ganglionic  nerves  is  of  the  s:ime  general  na- 
ture with  that  conveyed  by  other  nerves  of  motion,  although  wholly  of  a  different  na- 
ture from  that  conveyed  by  the  nerves  of  sensation.  (See  Philosophical  Transac- 
tions for  1836,  and  Appendix,  No-  XII.)  The  most  ready  test,  as  I  have  elsewhere 
pointed  out,  by  which  we  may  determine  whether  any  particular  function  depends 
on  the  ganglionic  nerves,  where  the  parts  are  too  minute  for  the  labors  of  the  anato- 
mist, is  its  being  subject  to  all  parts  of  the  brain  and  spinal  marrow,  these  being  the 
only  nerves  which  convey  the  influence  of  all  parts  of  those  organs,  and  that  to  each 
individual  part,  we  have  seen  in  the  first  part  of  this  volume,  however  minute  It 
was  thus  that  in  my  papers  published  in  the  Philosophical  Transitions  of  London, 
the  blood-vessels  were  proved  to  be  supplied  by  ganglionic  nerves,  even  to  their  mi- 
nutest ramifications. 

*  See  first  part  of  this  volume. 
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by  the  ganglionic  system  to  all  vital  organs;  to  which  powers  all 
the  other  powers  of  the  vital  system  are  subordinate,  for  they  hold 
under  their  dominion  every  part  concerned  in  its  functions,  wheth- 
er it  derives  its  power  from  another  source  or  from  these  powers 
themselves;  on  which  depend  the  formation  and  well-being  of  all 
our  organs  :  and  we  cannot  help  observing  with  what  care  nature 
protects  both  the  organs  by  which  the  nervous  influence  is  prepar- 
ed, and  those  which  convey  it.  The  brain  and  spinal  marrow  are 
in  all  their  parts  defended  by  powerful  bones;  and  the  trunks  of  the 
ganglionic  nerves,  in  every  instance,  placed  so  deeply  in  the  softer 
parts  of  our  frame,  as  to  be  almost  as  well  defended  as  if  they  also 
had  been  secured  by  bony  cases. 

We  are  now  to  inquire  into  the  nature  of  the  morbid  states  of 
the  influence  conveyed  by  the  ganglionic  nerves,  with  a  view  to 
the  improvement  of  the  practical  department  of  our  profession;  for 
it  is  impossible  to  conceive  that  a  knowledge  of,  as  far  as  life  is 
concerned,  the  most  important  functions  of  the  brain  and  spinal 
marrow,  and  of  the  only  functions  of  the  ganglionic  nerves, — func- 
tions of  no  less  importance,  those  of  combining  and  conveying  the 
influence  of  the  vital  organs  of  the  brain  and  spinal  marrow, — 
should  not  essentially  influence  that  department;  that  the  state  of 
the  leading  power  of  the  vital  system  should  not  be  essentially  con- 
cerned in  its  diseases. 

As  the  nervous  influence  is  one  of  those  powers,  we  have  seen, 
which  operate  in  inanimate  nature,  it  cannot  itself,  strictly  speak- 
ing, as  I  have  already  had  occasion  to  remark,  be  the  subject  of 
disease;  but  the  organs  which  supply,  and  those  which  convey  it, 
are  as  much  so  as  other  parts  of  our  frame,  and  its  effects  must  be 
regulated  by  the  state  of  those  organs. 

Certain  stages  of  their  diseased  states  are  familiar  to  every  prac- 
tical physician.  But  as  we  have  neither  been  aware  that  the  brain 
and  spinal  marrow  supply,  and  the  ganglionic  nerves  combine  and 
convey;  the  powers  by  which  the  immediate  functions  of  life  are 
directly  performed,  namely,  those  by  which  our  food  is  converted 
into  the  various  organs  of  our  bodies,  and  their  state  of  healthy 
vigor  maintained*,  our  knowledge  of  the  nature  and  immediate 
cause  of  many  of  those  diseases  has  been  extremely  imperfect. 
From  this  defect  of  knowledge,  and  the  want  of  sensibility  in  the 
parts   concerned!,    their  early  stages   often   excite  little  attention; 

*  See  the  first  part  of  this  volume. 

t  Neither  the  brain  nor  spinal  marrow  appears  to  possess  any  sensibility.  Previ- 
ous to  our  being  aware  of  the  distinction  between  the  nerves  of  sensation  and  those 
of  motion,  certain  parts  of  them  appeared  to  possess  sensibility,  because  the  mus- 
cles of  voluntary  motion  are  thrown  into  contraction  by  irritating  those  parts- 
This,  we  now  know,  does  not  necessarily  imply  that  those  parts  are  endowed  with 
sensibility.     It  is  also  a  fact  that  many  of  the  other  vital  organs  are  ill  supplied  with 

12 
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and  it  not  unfrequently  happens  that  no  serious  attempt  is  made  to 
arrest  their  progress,  in  their  curable  stages. 

Nothing  can  be  more  evident  than  the  inference,  that  if  the  or- 
gans of  the  leading  power  in  the  maintenance  of  the  functions  on 
which  the  healthy  structure  of  every  part  depends  be  distributed 
through  every  part  of  the  brain  and  spinal  marrow,  those  functions 
must  be  influenced  by  all  causes  which  tend  to  impair  the  vigor  of 
either,  or  any  considerable  portion  of  either  of  these  organs;  and 
no  fact,  we  shall  find,  can  be  more  notorious  than  that,  in  many  of 
those  instances  where  the  nervous  system  has  long  suffered  under 
causes  of  irritation,  the  powers  of  the  organs  which  alone  supply 
the  nervous  power  properly  so  called  at  length  suffer,  more  or  less, 
some  diminution  of  power,  which  cannot  take  place  without  more 
or  less  producing  some  diminution  of  the  powers  most  essential  to 
the  maintenance  of  life,  and,  when  considerable,  must  endanger, 
and  at  length  destroy  them;  and  under  such  circumstances,  accord- 
ingly, we  find  derangement  of  function  in  some  organ  essential  to 
life  is  often  at  length  established,  which  frequently  resists  the  means 
at  present  usually  employed,  and  terminates  in  a  fatal  derangement 
of  structure;  while  in  the  earlier  stages,  from  the  insensibility  of 
many  of  the  vital  organs,  the  patient's  state  appears  to  differ  but 
little  from  that  of  others  who  are  what  is  called  nervous,  and  some- 
times continue  so,  particularly  if  the  nervous  symptoms  are  only 
occasional,  for  a  long  life  without  any  symptoms  of  danger  super- 
vening in  them,  no  permanent  irritation  of  nerves  having  taken 
place. 

It  is  evident  that  these  cases,  however  similar  in  their  symp- 
toms, must  be  of  an  essentially  different  nature,  which  arises  from 
the  intervals  of  comparative  health  constantly  allowing  the  organs 
concerned  to  recover  their  power  in  the  latter  cases;  in  which, 
however,  we  find,  if  any  additional  cause  of  nervous  fret  arises,  of 
sufficient  power  to  render  the  nervous  fret  permanent,  the  case  by 
degrees  in  a  short  time  assumes  the  permanent  form  of  the  prece- 
ding one,  and  in  all  respects  is  a  case  of  the  same  nature;  and  so 
much  more  distressing  it  soon  becomes  than  in  its  preceding  state, 
than  the  patient  often  refers  the  whole  to  the  cause  which  has  thus 
aggravated  the  symptoms:  and  the  original  source  of  the  disease  is 
wholly  obscured. 

The  nature  of  the  difference  will  be  evident  if  we  compare  them 
with  the  facts  above  detailed,  and  which  are  recapitulated  in  my 
paper  on   the   Powers  of  Life,   published  in    the    Philosophical 

nerves  of  sensation — the  lungs,  the  heart,  the  liver,  &c.  These  causes  have  greatly 
contributed  to  the  obscurity  of  the  diseases  depending  on  a  failure  or  irregular  sup- 
ply of  the  influence  conveyed  by  the  vital  nerves.  This  may,  at  first  view,  appear 
to  be  a  defect  in  the  constitution  of  our  bodies;  but  it  is  probably  the  cause  of  much 
less  inconvenience  than  would  have  arisen  from  a  high  degree  of  sensibility  in  organs 

r.anci=DCr,0ns  -°f  which  are  constant,  and  subject  to  frequent,  and  often  sudden, 
causes  ot    excitement. 
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Transactions  for  1836.  In  the  one  case,  the  derangement  has  its 
seat  in  the  central  organs  of  the  sensitive  system;  in  which,  there- 
fore, however  severe  the  suffering,  life  is  not  endangered,  because 
the  organs  of  the  sensitive  system — with  one  exception,  we 
have  seen,  which  is  not  here  in  question — have  no  share  in 
maintaining  it:  in  the  other,  it  extends  to  the  vital  organs  of  the 
brain  and  spinal  marrow;  and  the  circumstance  of  the  two  cases 
bearing  so  near  a  resemblance  arises  from  the  sufferings  being  in 
both  in  the  sensative  system;  for  the  one  system,  for  the  reasons 
stated  in  the  first  part  of  this  volume,  never  suffers  without  the  oth- 
er more  or  less  partaking  of  the  suffering;  and,  all  our  feelings  be- 
longing to  the  sensitive  system,  the  immediate  sufferings  are  near- 
ly the  same,  whether  the  vital  organs  of  the  brain  and  spinal  mar- 
row, which  are  devoid  of  feeling,  partake  of  the  disease  or  not; 
often  less  in  the  former  case,  as  might  be  supposed,  when  the  orig- 
inal disease  is  in  the  insensible  parts  of  our  frame;  and  indeed  of- 
ten continue  so,  until  the  greater  evil  declares  itself  by  the  suffer- 
ing of  some  other  part  of  the  vital  system,  more  or  less  supplied 
with  nerves  of  sensation,  and  the  functions  of  which,  consequent- 
ly, being  more  evident,  are  better  understood. 

The  first  thing  which  suggests  that  the  disease  may  not  be  whol- 
ly confined  to  the  sensitive  system,  is  the  functions  of  this  part  be- 
ing more  prominently  and  constantly  affected  than  is  common  for 
those  of  any  particular  organ  to  be  in  what  we  call  nervous  com- 
plaints. 

Even  under  such  circumstances,  however,  we  are  not  always 
alarmed;  we  have  often  before  seen  such  affections  of  the  same 
part  arising  from  causes,  the  effects  of  which  proved  trivial,  and 
which  yielded  readily  to  the  usual  remedies;  and  not  being  aware 
of  the  change  which  has  been  gradually  going  on  in  the  vital  or- 
gans of  the  brain  and  spinal  marrow,  on  which  the  vigor  of  all  oth- 
er vital  parts  depends,  we  see  no  reason  why  the  derangement  of 
function  should  not  yield  as  in  other  cases;  the  cough,  or  the 
headache,  is  a  little  more  obstinate  than  usual,  but  we  see  no  rea- 
son why  the  patient  should  not  do  well. 

In  such  cases,  however,  unless  we  can  trace  the  evil  to  its 
source,  and  remove  the  cause  which  is  preying  on  the  vital  organs 
of  the  brain  and  spinal  marrow,  we  generally  find  that  he  does  not 
do  well;  and  are  often  at  length  awakened  to  his  real  state,  by 
symptoms  of  change  of  structure  supervening  on  those  of  deranged 
function,  when,  for  the  most  part,  the  disease  has  advanced  too 
far  to  be  arrested. 

Of  the  affections  of  which  the  brain  and  spinal  marrow  equally 
partake,  there  are  three  forms  in  which  the  nature  of  the  disease  is 
essentially  different.  In  the  first,  the  offending  cause  makes  its 
attack  on  the  central  organs  of  the  vital  system  themselves  :  in  the 
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second,  on  those  of  the  sensitive    system    only  :  in    the  third,  on 
some  other  organ  of  the  vital  system. 

In  order  to  place  the  nature,  progress,  and  treatment  of  these 
diseases  in  a  clear  point  of  view,  it  is  necessary  to  apply  the  re- 
sults stated  in  the  preceding  part  of  this  volume,  for  the  purpose  of 
tracing,  with  more  care  than  has  been  done,  the  laws  of  what  in 
medical  language  has  been  termed  the  sympathy  of  parts,  by 
which  the  complicated  course  of  the  most  important  of  the  diseas- 
es of  which  I  now  speak  is  regulated,  and  on  which,  consequently, 
their  appropriate  treatment  must  be  founded;  and  also  to  inquire 
into  the  nature  of  those  states  which  precede  the  establishment  of 
organic  disease,  which  in  the  great  majoriiy  of  such  cases  being 
the  fatal  termination,  must  in  the  course  of  the  treatment  be  con- 
stantly kept  in  view. 

Although  much  has  been  written  on  the  former  of  these  sub- 
jects by  authors  of  great  name,  the  meanings  attached  to  the  term 
sympathy  of  parts  have  remained  indistinct,  and  the  phenomena 
arranged  under  it  ill  defined;  from  which  it  may  safely  be  inferred 
that  we  have  not  been  in  possession  of-  all  the  facts  on  which  these 
phenomena  depend.  It  is  necessary,  before  I  enter  on  the  most 
important  of  the  practical  part  of  the  present  treatise,  to  inquire 
bow  far  my  experimental  Inquiry,  referred  to  in  the  preceding 
parts  of  this  volume,  tends  to  throw  light  on  the  nature  of  what  is 
termed  the  sympathy  of  parts. 


Of  the  Phenomena  and  Nature  of  the   Sympathy    of   Parts   in 
the  more  perfect  Animal.* 

I  shall  not  detain  the  reader  by  observations  on  what  has 
been  done  by  others  on  this  subject,  but  immediately,  by  an  ap- 
peal to  the  phenomena,  endeavor  to  place  its  laws  in  what  appears 
to  me  the  only  correct  point  of  view. 

It  is  not  my  intention  to  enter  into  any  more  extensive  view  of 
the  phenomena  of  sympathy  than  is  necessary  to  illustrate  the 
principles  on  which  it  depends;  and  still  less  into  all  the  various 
phenomena  of  disease  dependent  on  it,  farther  than  to  obtain  a 
distinct  view  of  the  nature  of  the  diseases  we  are  about  to  consid- 
er here. 

It  is  necessary,  in  the  first  place,  clearly  to  determine  what  we 
mean  by  the  term  sympathy,   or,  I  should  rather  say,  to  point  out 

•  The  following  division  of  the  subject,  as  well  as  that  which  follows  it,  are 
chiefly  addressed  to  professional  readers.  It  is  difficult  to  make  them  sufficiently 
simple  to  be  readily  understood  by  those  unacquainted  with  the  structure  of  the  ani- 
mal frame.  They  are  only  requested  to  bear  in  mind  the  inferences  arrived  at  in 
these  divisions;  at  the  same  time  I  have  in  both  made  the  language  as  simple  as  I 


THE    NERVOUS    SYSTEM.  01 

the  sense  in  which  I  shall  employ  it,  for  few  terms  have  been  em- 
ployed with  less  precision.  We  do  not  refer  to  what  is  called 
sympathy  all  the  effects  of  distant  parts  on  each  other,  although 
there  are  few  of  these  which  have  not,  by  some  writer  or  other, 
been  referred  to  it.  I  shall  not,  for  example,  refer  to  sympathy 
the  influence  on  each  other  of  the  parts  concerned  in  any  act  ot 
volition,  nor  the  effects  of  injury  done  to  the  trunk  of  a  nerve  on 
the  parts  in  which  it  terminates,  nor  the  congestion,  throbbing,  or 
other  effect,  from  a  cause  seated  in  a  part,  however  distant  from 
the  part  affected,  increasing  or  obstructing  the  circulation  ip  it, 
(obstructed  liver,  for  example,  does  not  produce  piles  by  sympa- 
thy,) nor,  in  short,  any  instances  in  which  distant  parts  influence 
each  other,  where  the  structure  of  our  bodies  at  once  points  out 
the  channels  of  communication. 

But  when  a  cause,  for  example,  which  makes  its  impression  on 
the  stomach,  produces  palpitation,  I  shall  regard  it  as  affecting  the 
heart  by  sympathy,  because  it  at  once  appears  from  the  structure 
of  our  bodies,  that  there  is  no  direct  channel  of  communication 
between,  apparently,  the  only  parts  concerned. 

As  it  is  evident,  however,  that  no  part  can  influence  another 
between  which  there  is  not  some  more  or  less  direct  channel  of 
communication,  we  may  be  assured  that  the  phenomena  of  sympa- 
thy are  produced,  as  in  the  case  of  all  other  phenomena  in  which 
distant  parts  affect  each  other,  namely,  by  the  propagation  of  the 
impression  along  contiguous  parts,  the  only  difference  being,  that 
in  the  one  case  the  channels  of  communication  are  evident,  in  the 
other  obscure;  and  this  we  shall  find  arises  from  their  being  more 
complicated  as  well  as  less  readily  detected. 

The  term  sympathy,  then,  may  be  defined,  the  influence  of 
distant  parts  on  each  other,  between  which  the  mere  structure  of 
our  bodies,  compared  with  the  phenomena,  does  not  at  once  point 
out  the  exact  channels  of  communication. 

Two  systems,  the  nervous  and  sanguiferous,  with  a  few  com- 
paratively unimportant  exceptions,  pervade  every  part  of  the  body. 
There  are  no  other  means  of  communication  among  all  its  parts. 
As  the  phenomena  of  sympathy  then,  we  shall  find,  extend  to  all 
its  parts,  it  must  be  through  one  or  both  of  these  systems  that  it 
operates.  We  know  that  it  does  not  operate  through  the  sanguif- 
erous system  alone,  because  many  of  its  causes  are  such  as  are 
incapable  of  directly  impressing  this  system;  and  many  of  its 
effects  such  as  no  unaided  affection  of  this  system  could  produce. 
It  must,  therefore,  be  more  or  less  through  the  intervention  of  the 
nervous  system  that  its  phenomena  take  place;  but  it  will  appear 
that  all  its  phenomena  are  such  as  may  take  place  through  this  sys- 
tem alone.  We  thus  arrive  at  the  conclusion,  that  the  channels  of 
communication  here  are  through  the  nervous  system,  a   position 
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which  has  been  almost  universally  admitted;  and  the  phenomena 
of  sympathy  have  been  supposed  to  depend  on  the  connexion 
formed  by  the  nerves  with  each  other,  in  their  progress  from  the 
central  parts  of  the  system  to  the  parts  they  influence. 

The  various  parts  of  the  living  animal,  as  I  have  already  had 
occasion  to  observe,  may  be  divided  into  active  and  passive.  The 
belly  of  a  muscle  is  the  active,  the  tendon  the  passive  part.  Jn 
like  manner,  the  brain  and  spinal  marrow  are  the  active,  the  nerves 
the  passive  parts  of  the  nervous  system,  the  latter  possessing  no 
power  but  that  which  they  derive  from  the  former.* 

As  soon  as  it  was  proved  "that  the  nerves  are  only  the  passive 
parts  of  the  nervous  system,  it  was  evident  that  their  influence  on 
each  other  could  not  be  the  means  on  which  the  phenomena  of 
sympathy  depend,  because  these  phenomena  do  not  consist  in  the 
mere  continuation  of  the  impression  from  which  they  arise,  the  sym- 
pathetic effect  being  often  of  a  nature  wholly  different  from  the  im- 
mediate effect  of  that  impression.  The  cause  which  excites  pain 
alone  in  the  part  on  which  it  operates,  may  excite  motion  alone  in 
that  sympathetically  affected,  and  vice  versa.  Some  portion  of  the 
parts,  therefore,  through  which  the  impression  is  communicated, 
must  belong  to  the  class  of  active  parts.  It  must  be  capable,  on 
being  impressed,  of  originating  an  effect  of  a  nature  different  from 
that  of  the  cause  which  impresses  it,  a  function  of  which,  from  all 
our  observations  on  the  subject,  we  know  the  nerves  to  be  incapa- 
ble, f  It  appears,  then,  that  the  phenomena  of  sympathy  take  place 
through  the  active  parts  of  the  nervous  system,  and  consequently 
that  they  depend  on  organs  which  belong  to  the  central  parts  of  that 
system;  a  conclusion  amply  supported  by  the  direct  facts,  and  to 
which,  indeed,  by  a  review  of  these  facts,  we  are  necessarily  led. 

What  particular  connection  of  nerves  exists  between  a  vital  or- 
gan and  the  skin  which  covers  it,  between  the  liver  and  ligaments 
of  the  shoulder,  between  the  intestines  and  abdominal  muscles,  the 
stomach  and  cartilages  of  the  ribs,  &c?  Why  does  inflammation 
of  the  internal  membrane  of  the  ribs  spread  more  readily  to  that 
part  of  the  membrane  of  the  lungs  which  is  only  in  contact  with  it, 
than  to  the  parts  in  continuation  with  it,  which  are  supplied  from 
the  same  branches  both  of  nerves  and  blood-vessels?  The  same 
question  may  be  asked  respecting  inflammation  of  the  membranes 
of  the  abdomen  and  of  the  head;  for  even  the  interposition  of  bone 
does  not  prevent  this  sympathy  of  neighboring  parts,  of  which  the 
bone  itself  partakes.  In  inflammation  of  the  bowels,  we  find  parts 
which  lie  in  contact  with  each  other  partaking  most  of  the  state  of 
each  other,  although  their  distance  is  great,  if  measured  by  the 
course  either  of  their  vessels  or  nerves.      That  the  phenomena  of 

*  See  the  Second  Part  of  my  Inquiry  into  the  Laws  of  the  Vital  System, 
t  An  observation  well  illustrated  by  facts  stated  in  the  first  part  of  the  present  voU 
ume. 
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sympathy  depend  on  changes  in  the  central  parts  of  the  nervous  sys- 
tem, would  appear  from  the  fact  alone,  that  feelings  continue  to  be 
referred  to  a  limb  which  is  lost,  at  whatever  part  the  separation  has 
taken  place.  Besides,  we  know  that  the  nerves  convey  impressions 
from  all  other  parts  to  the  central  parts  of  the  nervous  system,  and 
that  the  latter  parts  also  through  the  nerves  influence  all  other  parts 
—facts  capable  of  explaining  the  phenomena,  without  any  supposed 
action  of  the  nerves  on  each  other. 

Here,  in  considering  the  nature  and  progress  of  disease,  a  ques- 
tion arrises  :  Is  there  a  common  centre  of  sympathy?  Are  the 
parts  whose  office  it  is  to  influence  those  secondarily  affected,  al- 
ways the  same,  or  are  they  different  in  different  cases,  so  that  there 
is  more  than  one  such  centre  ?  To  answer  this  question,  which 
we  shall  find  of  no  small  importance  in  the  diseases  we  are  about  to 
consider,  it  will  be  necessary  briefly  to  refer  to  the  results  arrived 
at  in  my  papers  published  in  the  Philosophical  Transactions  for 
1831,  1833,  and  1834,  the  substance  of  which  has  been  incorpo- 
rated with  other  statements  which  form  the  Second  Part  of  the 
last  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions. 

In  these  papers  I  have  had  occasion  to  refer  to  the  set  of  exper- 
iments, made  with  a  view  to  draw  the  line  of  distinction  between 
the  sensorial  and  nervous  functions,  and  determine  the  relation 
these  functions  bear  to  each  other;  from  which  it  appears  that  the 
nervous  bears  the  same  relation  to  the  sensorial,  that  the  muscu- 
lar bears  to  the  nervous  system.  The  power  of  the  muscular,  it 
appears  from  the  facts  there  adduced,  is  independent  of  the  ner- 
vous system,  but  always  in  some  of  its  functions,  and  in  all  its 
functions  occasionally,  under  its  influence.  In  like  manner,  it 
was  found,  as  appears  from  what  is  said  in  the  fourth  edition  of 
my  Experimental  Inquiry,  from  an  extensive  set  of  experiments 
instituted  for  the  purpose,  that  the  power  of  the  nervous  is  inde- 
pendent of  the  sensorial  system,  all  the  nervous  functions  remain- 
ing after  the  final  removal  of  the  sensorial  power;  but  that  in  some 
of  these  functions  always,  and  in  all  of  them  occasionally,  the  ner- 
vous system  is  under  the  influence  of  that  power. 

It  appears  from  the  results  of  the  investigation,  so  often  referred 
to  in  this  volume,  that  there  are,  in  the  more  perfect  animals,  two 
systems  in  a  great  degree  distinct,  respiration  being  the  only  func- 
tion in  which  the  powers  of  both  systems  directly  co-operate;  that 
depending  on  the  nervous  and  muscular  powers  alone,  and  that  in 
which  the  sensorial  system  is  included:  the  former  constituting  the 
vital  functions,  those  by  which  we  are  maintained,  the  latter  the 
sensitive  functions,  those  by  which  we  owe  all  our  enjoyments  and 
sufferings;  and  that  both  sets  of  functions  are  under  the  immediate 
influence  of  the  active,  that  is,  the  central  parts  of  the  nervous 
system. 
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It  further  appears,  from  the  facts  referred  to  in  my  papers  pub- 
lished in  the  Philosophical  Transactions  for  the  years  IS.].}  and 
1834,  on  the  Nature  of  Sleep  and  Death,  and  in  the  fourth  edi- 
tion of  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  that  it  is 
not  with  respect  to  their  functions  alone  that  these  systems  are  enti- 
tled to  be  regarded  as  distinct  systems.  The  parts  of  the  brain 
and  spinal  marrow  associated  with  the  organs  of  the  sensitive  system 
and  those  associated  with  the  organs  of  the  vital  system,  are,  as 
appears  from  experiments  to  which  I  have  frequently  refer- 
red, distinct  sets  of  organs,  having  different  localities,  and  obey- 
ing different  laws.  It  is  quite  evident,  therefore,  that  if  both  the 
sensitive  and  vital  functions  in  the  various  parts  of  our  frame  sym- 
pathise, which  is  evidently  the  case,  it  cannot  be  through  the  same 
parts  of  the  brain  and  spinal  marrow:  as  these  functions  depend 
on  different  sets  of  organs,  their  centres  of  sympathy  must  be  dif- 
ferent. 

It  will  appear,  on  the  other  hand,  from  the  facts  I  am  about  to 
state,  that  the  phenomena  of  sympathy  themselves  lead  to  the  same 
conclusion — that  each  system  possesses  its  own  centre  of  sympa- 
thy, and  consequently  that  there  is  a  centre  of  sympathy  in  a  great 
degree  independent  of  the  sensitive  system,  and  therefore  of  our 
feelings;  on  which,  we  shall  find,  depends  one  of  the  greatest  dif- 
ficulties which  beset  the  practice  of  medicine,  and  which  has  led, 
and  still  leads,  to  errors  of  an  extensively  fatal  nature,  and  which 
it  is  the  chief  object  of  the  present  section  of  this  treatise  to 
counteract. 

The  sympathies  of  the  sensitive  system  necessarily  force  them- 
selves on  our  attention.  When  the  feelings  of  disordered  digestion, 
for  example,  are  accompanied  by  pain  or  sensible  derangement  of 
function  in  a  distant  part,  it  is  impossible  for  us  to  overlook  the 
sympathy  on  which  such  symptoms  depend.  But  the  sympathies 
of  the  vital  system,  often  operating  unconsciously,  are  not  unfre- 
quently  obscure.  The  vital  functions  of  both  the  head  and  chest, 
for  example,  are  not  unfrequently  affected  by  such  a  state  of  the 
digestive  organs  as  does  not,  by  any  complaint  of  the  patient,  call 
the  attention  to  the  source  of  the  evil;  and  unless  it  be  so  called 
by  other  means,  if  the  case  be  of  a  serious  nature,  it  necessarily 
proves  fatal ;  for  the  consequence  cannot  be  removed  while  the 
cause  continues  to  operate. 

Another  circumstance  which  has  contributed  to  keep  us  in  the 
dark  respecting  such  cases  is,  that  the  centres  of  sympathy  in  the 
two  systems  not  being  identical  the  sympathies  of  the  two  systems 
are  not,  in  all  instances,  most  prevalent  in  the  same  organs.  A  vi- 
tal organ  may  be  an  organ  of  dull  feeling,  and  little  capable  of  in- 
fluencing other  parts  of  the  sensitive  system,  and  yet,  as  far  as  re- 
lates to  the  other  vital  organs,  of  the  most  powerful  and  extensive 
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sympathy;  and  thus  an  affection  which  neither  betrays  itself  to  any 
of  the  senses,  nor  implicates  organs,  the  sympathies  of  which  are, 
from  their  sensibility,  the  most  prominent,  may  be  undermining  all 
the  powers  of  life;  and  I  think  all  conversant  with  the  practice  of 
medicine  will  admit  that  it  is  here  that  it  is  at  present  most  defec- 
tive. Fatal  cases  ar  every  day  occurring,  as  appears  from  dissec- 
tion after  death,  the  progress  of  which  might  have  been  easily 
checked,  had  we  been  aware  of  their  nature  before  the  secondary 
and  more  prominent  affection  had  shown  itself;  and  even  after  it 
had  appeared  and  made  some  progress,  had  we  been  aware  of  the 
cause  which  was  supporting  and  aggravating  it;  for  few  affections 
are,  from  the  first,  necessarily  of  a  fatal  nature. 

There  is  no  organ  whose  sympathies  are  absolutely  confined  ei- 
ther to  the  sensitive  or  vital  system, — all  organs,  more  or  less,  par- 
taking of  the  functions  of  both:  but  that  the  different  species  of 
sympathy  prevail  most  in  different  organs,  a  thousand  phenomena 
assure  us;  and  we  have  ample  proof  that  the  vital  often  so  little  in- 
fluence the  sensitive  sympathies,  as  neither  to  attract  the  attention 
of  the  patient  nor  his  medical  attendant. 

In  no  other  organ  perhaps  are  the  sympathies  of  the  sensitive 
system  so  powerful  as  in  the  stomach — an  organ  of  the  most  acute 
sensibility;  but  the  sympathies  of  the  vital  system  are  much  more 
powerful  in  the  liver,  which,  although  of  very  dull  feeling,  influen- 
ces, and  is  influenced  by,  the  vital  functions  of  distant  parts  more 
powerfully  (if  we  except  the  brain  itself)  than  any  other  organ;  and 
that,  it  will  appear,  from  what  I  am  about  to  say,  in  a  degree  that 
admits  of  no  comparison. 

This  observation  is  well  illustrated  by  the  phenomena,  of  dis- 
ease in  some  tropical  climates,  where  the  sympathies  of  our  frame 
are  most  active.  Why  do  we  rarely  see  any  invalid  return  from 
the  East  Indies  laboring  under  any  other  disease  but  that  of  the 
liver?  The  diseases  of  India,  as  of  all  other  countries,  are  vari- 
ous; but  as  most  of  the  diseases  of  India  are  too  rapid  in  their 
progress  to  admit  of  the  patient  coming  to  this  country,  it  is  only 
those  of  a  chronic  nature  that  we  see;  and  so  powerful  are  the 
sympathies  of  the  liver  in  such  climates  that  all  cases  of  continu- 
ance are  inclined  to  terminate  in  affections  of  this  organ,  which, 
acting  as  a  remedy  to  the  preceding  disease,  particularly  when,  as 
is  most  apt  to  happen  in  such  climates,  disease  of  structure  has 
supervened,  on  the  patient's  arrival  in  this  country  his  disease  is 
generally  found  wholly  to  have  centred  in  the  liver. 

We  are  now  to  premise  such  observations  on  the  process  by 
which  organic  disease  is  established,  as  are  necessary  for  a  clear 
understanding  of  the  nature  and  treatment  of  the  diseases  we  are 
about  to  consider.     This  division  of  the  subject  is  also  chiefly  ad- 
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dressed  to  the  professional  reader;  at   the  same   time    I   shall  still 
make  my  language  as  little  professional  as  1  can. 


On  the  Process  by  ivhich  Disease  of  Structure  is  established. 

It  will  not  be  difficult,  I  think,  with  the  aid  of  the  experiments 
referred  to  in  the  preceding  part  of  this  Inquiry,  relating  to  the 
functions  both  of  the  nervous  and  sanguiferous  systems,  compared 
with  the  well  known  laws  of  the  animal  economy,  to  ascertain,  up 
to  the  moment  at  which  change  of  structure  begins  to  take  place, 
when,  as  in  the  great  majority  of  cases,  it  is  the  effect  of  evident 
derangement  of  function,  the  process  by  which  it  is  established. 

When  we  attempt  to  advance  farther,  our  difficulties  are  greatly 
increased;  and  were  we  capable  of  ascertaining  the  various  changes 
which  constitute  the  different  forms  of  disease  of  structure,  we  have 
so  few  means  of  influencing  them,  that  it  is  probable  their  treat- 
ment would  be  little  improved  by  this  knowledge. 

In  most  instances,  on  the  other  hand,  we  possess  means  which 
powerfully  influence  the  states  which  precede  it;  and  the  better 
these  states  are  understood,  the  better  we  shall  be  enabled  to  per- 
ceive the  first  tendency  to  organic  change,  and  regulate  the  means 
which  tend  to  prevent  it,  and  thus  to  prevent  diseases  which  it  is 
often  so  little  in  our  power  to  remove,  or  even  much  to  alleviate. 

On  the  powers  of  the  sensorial,  nervous,  and  muscular  systems, 
and  the  powers  of  the  living  blood,  and  the  relations  these  powers 
bear  to  each  other,  we  have  seen  in  the  first  part  of  this  volume, 
all  the  functions  of  life,  more  or  less  immediately  depend;  and 
consequently  all  but  empirical  modes  of  treatment  (and  these,  we 
have  seen,  can  never  with  anything  like  certainty  in  cases  at  all 
complicated  be  depended  upon)  must  be  founded. 

The  knowledge  of  particular  functions  is  necessarily  of  slow 
growth.  It  must  be  the  result  of  many  minute  and  laborious  in- 
vestigations; and  although  much  has  been  done  in  this  department 
by  able  physiologists,  it  must  still  be  regarded  as  in  its  infancy. 
But  however  carefully  individual  functions  may  be  studied,  it  is 
evidently  impossible  that  they  can  be  understood  without  a  know- 
ledge of  the  general  laws  to  which  they  are  all  subjected.  This, 
therefore,  in  the  present  state  of  our  profession,  is  still  the  first  ob- 
ject which  demands  our  attention. 

Thus  it  was  that,  after  the  revival  of  science,  the  attention  of 
physiologists  was  in  the  first  instance  directed  to  determine  the 
source  and  nature  of  our  more  prominent  powers,  and  the  way  in 
which  they  influence  each  other  in  their  various  functions. 

In  the  preceding  parts  of  this  volume  we  have  seen  the  difficul- 
ties which  lay  in  our  way;  and  it  will  appear,  I  think,  from  what 
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I  am  about  to  say,  that  as  far  as  relates  to  those  acquainted  with 
the  structure  and  laws  of  our  frame,  we  are  now  better  than  at  any 
former  period  prepared  for  the  task  here  proposed. 

We  know  from  ample  experience  that  all  derangement  of  func- 
tion tends  to  derangement  of  structure;  the  time  required  for  this 
effect  being  different  according  to  the  state  of  the  particular  con- 
stitution, the  nature  of  the  part  affected,  and  the  nature  and  degree 
of  the  derangement  produced  in  it. 

The  most  frequent  causes  of  derangement  of  function  make 
their  impression  on  the  nerves  of  the  part,  and  their  more  immedi- 
ate effects  may  be  divided  into  two  stages.  The  first  is  merely  a 
state  of  nervous  irritation  from  causes  acting  on  the  part  itself,  or 
some  part  with  which  it  sympathises.  In  neither  instance,  in  this 
stage,  is  there  any  disease  in  the  part  to  which  we  refer  it.  To 
whatever  part  the  cause  of  irritation  is  applied,  the  immediate 
cause  of  suffering  is  in  the  central  parts  of  the  sensitive  system, 
and  is  only  referred  to  the  part  to  which  we  refer  it,  in  consequence 
of  experience  having  associated  certain  feelings  with  certain  parts 
of  our  frame. 

The  suffering  of  the  central  parts  of  the  sensitive  system  does 
not  long  continue  without  the  central  parts  of  the  vital  system 
properly  so  called,  by  the  sympathy  which  exists  between  all  neigh- 
boring parts,  partaking  of  it.  Thus  the  nervous  power  requisite  for 
the  functions  of  the  part  impressed  by  the  offending  cause  at  length 
more  or  less  fails;  and,  in  consequence  of  this  failure,  its  extreme 
nerves,  on  the  co-operation  of  which  with  its  extreme  vessels,  and 
the  fluids  they  convey',  all  its  assimilating  functions,  we  have  seen, 
immediately  depend,  begin  to  be  incapable  of  their  part  in  these 
functions.  Thus  disease  of  function  in  the  part  itself  is  induced; 
but  this  also  arises  from  the  state  of  the  central  organs;  and  there 
is  still  no  farther  disease  of  the  part  itself  than  arises  from  the 
irritation  of  the  vitiated  secretions ,  inconsequence  of  a  more  or 
less  impeded  supply  of  nervous  influence,  on  which  the  vital  func- 
tions of  the  part  depend. 

To  a  certain  point,  the  vessels  accommodate  themselves  to  the 
change;  for  the  resources  against  the  establishment  of  disease  in 
every  part  of  the  system  are  powerful.  The  functions  of  the  part 
are  more  or  less  disordered,  for  one  of  the  powers  on  which  they 
depend  is  more  or  less  enfeebled;  but  the  vessels  still  maintain  the 
healthy  diameter  and  a  free  motion  of  the  blood,  and  for  some  time 
there  is  no  evidence  of  the  debilitated  state  of  the  nerves,  the  con- 
sequence, through  the  central  organs,  of  the  causes  which  had 
been  applied  to  the  seat  of  the  disease  having  spread  to  them. 

The  two  stages  I  have  now  described  are  thus  established;  the 
only  difference  between  them  being,  that  to  the  mere  nervous  ir- 
ritation constituting  the  first,  the  vitiated   secretions  of  the  part 
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originally  impressed  by  the  offending  cause,  in  consequence  of  the 
continuance  of  this  stage,  are  now  added.  These  may  be  regard- 
ed as  the  two  first  stages  tending  to  disease  of  structure.  If  the 
first  is  not  removed,  the  second,  in  most  cases,  will  soon  super- 
vene; and  this  stage,  namely,  the  nervous  irritation  and  conse- 
quent deranged  secretion,  seldom  lasts  very  long  without  bringing 
the  part  into  the  state  which  immediately  precedes  disease  of  struc- 
ture, unless  the  particular  nature  of  the  part  affected  obviates  this 
consequence.* 

The  usual  effect  of  the  continuance  of  that  state  of  the  nerves 
of  the  part  by  which  the  function  suffers,  is,  that  the  debility  at 
length  extends  10  the  capillary  vessels  which  supply  the  fluids  on 
which  the  influence  conveyed  by  the  nerves  operates  in  the  func- 
tions of  assimilation,  secretion,  and  excretion. f  Thus,  it  appears 
from  what  has  been  said  that  a  state  of  inflammation,  either  acute 
or  chronic,  is  established.  Under  such  circumstances,  the  texture 
of  the  blood,  we  have  seen,  soon  suffers,  and  the  next  step  affects 
the  structure  of  the  part,  sooner  or  later,  according  to  the  nature 
of  the  part  affected,  and  according  as  the  inflammatory  state  is 
more  or  less  acute. 

Such  is  the  succession  of  events  when  the  offending  cause  tends 
directly  to  debilitate  the  nerves  alone.  It  may,  however,  act  di- 
rectly on  the  vessels  alone,  which  only  happens  in  cases  of  rare 
occurrence,  or  on  both,  this  last  being  the  process  most  frequent 
in  acute,  the  first  in  chronic  disease;  and  here,  as  in  all  other  in- 
stances, whether  the  offending  cause  acts  on  the  nerves  or  vessels, 
or  both,  instead  of  directly  debilitating,  it  may  in  the  first  instance 
act  as  a  stimulant,  and  the  first  effect  on  both  be  that  of  increased 
excitement,  the  debility  being  only  consequent  on  this  effect. 

The  whole  of  both  processes,  as  far  as  relates  to  the  vessels, 
that  is,  whether  the  offending  cause  acts  as  a  stimulant  or  direct 
sedative,  may  be  distinctly  seen  in  the  transparent  parts  of  living 
animals,  as  I  have  often  witnessed  with  the  aid  of  a  microscope 
of  moderate  power.J  While  the  offending  cause  acts  as  a  stimu- 
lant, its  effects,  we  have  seen,  are  found  to  be  those  of  lessening 
the  capacity  of  the  capillary  vessels,  and  in  the  same  proportion 
increasing  the  velocity  of  the  blood  in  them;  and  in  the  inflamma- 
tory state  only  supervenes  in  proportion  as  the  vessels,  exhausted 
by  their  increased  action,  begin  to  lose  their  power, 

*  As  is  often  the  case  with  respect  to  the  liver  in  this  climate,  the  function  of 
which  will  sometimes  continue  subject  to  occasional  and  even  permanent  de- 
rangement for  many  years,  without  its  structure  becoming  affected;  but  I  believe 
there  is  no  other  organ  to  which  this  observation  applies. 

t  The  immediate  cause  of  excretion  is  the  stimulating  effect  of  the  excreted  fluid 
itself  on  its  ducts;  but  that  fluid  is  formed  from  the  blood  by  the  powers  of  the  ner- 
vous influence,  and  to  that  influence,  of  course,  owes  all  its  properties. 

t  Introduction  to  the  Second  Part  of  my  Treatise  on  Febrile  Diseases,  4th  edi- 
tion. 
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In  the  one  or  other  of  these  ways,  that  is,  either  by  the  directly 
debilitating  effect  of  the  offending  cause,  or  in  consequence  oi  the 
offending  cause,  or  in  consequence  of  the  morbid  excitement  pro- 
duced by  that  cause,  a  state  of  debility,  both  of  the  extreme 
nerves  and  capillary  vessels  of  the  part,  is  always  at  length  induc- 
ed by  continued  causes  of  irritation.  If  the  cause  be  such  as 
equally  affects  the  nerves  and  vessels,  the  power  of  both  fails  to- 
gether; if  chiefly  the  nerves,  their  power  is  impaired  by  the  pro- 
cess just  described,  and  their  debility,  if  continued  for  a  sufficient 
length  of  time,  never  fails  at  length  to  be  communicated  to  the  ves- 
sels with  which  they  are  associated  in  all  their  functions,  and 
which,  we  have  seen  proved  by  direct  experiment,  are,  equally 
with  the  nerves  themselves,  under  the  influence  of  the  brain  and 
spinal  marrow.* 

Thus  inflammation  of  the  part,  of  an  acute  or  chronic  nature,  ac- 
cording to  circumstances,  is  established;  and  it  is  evident  from 
what  has  been  said,  that  the  tendency  to  disease  of  structure,^ 
cceleris  paribus,  must  always  be  proportioned  to  the  degree  in 
which  this  takes  place;  that  is,  in  proportion  to  the  derangement 
of  those  organs,  namely,  the  extreme  nerves  and  vessels,  on  the 
healthy  co-operation  of  which  the  due  structure  of  every  part  de- 
pends. Hence  in  chronic  as  well  as  acute  cases,  the  degree  of 
tightness  of  pulse  is  always  foundf  one  of  the  best  measures  of  the 
tendency  to  organic  disease;  and  hence,  in  its  prevention,  the 
great  importance  of  anti-inflammatory  measures,  as  far  as  the  state 
of  the  strength  will  admit  of  them,  and  the  great  injury  done  by 
every  cause  which  tends  to  increase  the  inflammatory  tendency  be- 
yond what  is  essential  to  the  maintenance  of  the  general  strength; 
for  the  greater  the  debility,  the  more  intractable  all  diseases  be- 
come. The  art  of  medicine  ought  to  be  so  directed  as  to  second 
the  efforts  of  nature  to  restore  power  to  the  debilitated  parts;  and 
in  proportion  as  her  efforts  fail,  ours  must  be  increased,  otherwise 
both  necessarily  become  in  the  same  degree  ineffectual. 

The  way  in  which  the  inflammatory  state  operates  in  effecting 
the  various  changes  which  constitute  the  different  species  of  or- 
ganic disease,  after  the  point  at  which  we  have  arrived  in  tracing 
the  nature  of  inflammation,  namely,  that  soon  after  the  blood  loses 
all  motion  in  the  capillaries,  its  texture  begins  to  suffer,  which  may. 
be  regarded  as  the  first  stage  of  change  of  structure,  must  be  the 
subject  of  future  investigation.  In  the  mean  time,  the  information 
of  most  consequence  is  the  nature  of  the  states  which  incline  to 
change^of  structure,  and  the  best  means  of  counteracting  their  ten- 
dency; because,  after  it  has  taken  place,  if  we  except  certain  or- 
ganic affections  of  the  liver,  over  which  the  great  powers  of  mer- 

*  My  papers  in    the  Philosophical  Transactions  for  1815,   1829,  1833,  and  1836 
t  See  the  sectionjon  Inflammation  in  the  present  part  of  this  volume,  and  also  Ap- 
pendix, No.  XIII.  F 
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cury  give  us  some  control,   it  is   seldom  in  our   power  essentially 
to  influence  its  progress. 

There  is  one  instance,  however,  in  which  the  structure  of  the  part 
suffers,  and  in  which  the  change  is  simple,  because  it  consists  in 
the  mere  destruction  of  the  healthy  organisation,  not  in  the  estab- 
lishment of  any  new  organisation  of  the  parts  affected,  and  is  evi- 
dently but  the  continuance  and  consequent  increase  of  the  change 
which  has  been  going  on  from  the  commencement  of  the  disease. 

We  have  seen  that  all  the  changes  which  precede  organic  dis- 
ease indicate  more  or  less  derangement  in  the  vital  functions  of  the 
part.  From  an  early  stage,  either  its  vessels  or  nerves,  or  both, 
are  diseased.  If  the  mere  failure  of  power  proceeds  without  the 
interference  of  any  cause  to  disturb  its  course,  it  is  evident  that  it 
must  terminate  simply  in  a  total  loss  of  its  vitality,  and  thus  be- 
come subject  to  the  laws  of  intimate  matter.  Such  is  the  termina- 
tion in  gangrene;  a  change,  for  evident  reasons,  which  more  pecu- 
liarly belongs  to  active,  as  new  organisation,  if  we  except  suppu- 
ration, to  chronic  inflammation;  because  the  latter  change  generally 
requires  a  considerable  time  for  its  accomplishment. 

We  thus  arrive  at  a  knowledge  of  the  changes  which  precede 
change  of  structure,  till  the  moment  at  which  it  is  about  to  take 
place;  when  the  only  change  is  the  gradual  loss  of  all  power,  and 
we  find  no  difficulty  in  tracing  all  its  steps. 

Such  are  the  observations  which  it  seemed  necessary,  in  the  pre- 
sent state  of  our  profession,  to  premise  before  we  enter  on  the  con- 
sideration of  those  diseases  which  originate  in  general  affections  of 
the  nervous  system,  prope'rly  so  called,  of  which  the  brain  and  spi- 
nal marrow  are  the  only  active  parts — the  only  organs  which  sup- 
ply the  influence  on  which  its  powers  wholly  depend:  so  far  from 
correct  is  the  statement  of  Dr.  Alison,  of  Edinburgh,  above  quo- 
ted, from  his  treatise  on  the  present  state  of  our  profession.  See 
page  24th  of  this  volume. 


1. — On  a  debilitated  state  of  the  Brain  and  Spinal  JWarroxo, 
tchen  the  offending  cause  makes  its  impression  on  these  Organs 
themselves. 

As  we  have  seen  that  on  an  agent  supplied  by  the  brain  and  spi- 
nal marrow  alone,  the  functions  of  assimilation,  secretion,  and  ex- 
cretion depend,  it  necessarily  follows  that  the  derangements  to 
which  the  immediate  organs  of  these  functions  are  subject  may  be 
of  two  kinds.  They  may  either  be  the  effect  of  causes  acting  di- 
rectly on  these  organs  themselves,  or  on  the  organs  which  supply 
an  agent  essential  to  their  functions;  and  this  inference,  from  all 
that  has  been  said  of  the  assimilating,  secreting,  and  excreting  func- 
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tions,  we  shall  find  amply  confirmed  by  the  nature,  the  course,  and 
consequences  of  their  derangements. 

As  all  discussions  are  the  clearer  the  more  definite  they  can  be 
made,  it  is  the  most  distinct  plan  to  consider,  in  the  first  place,  the 
derangement  of  one  particular  organ,  or  set  of  organs;  and  when 
the  principles  are  illustrated  by  the  phenomena  which  attend  and 
are  consequent  on  them,  their  application  to  all  other  cases  of  the 
same  kind  will  be  easy;  and  I  shall  make  choice  of  the  digestive 
organs,  both  as  the  organs  of  the  most  powerful  and  extensive  sym- 
pathies, and  those  the  functions  of  which  are  most  easily  made  the 
subject  of  observation. 

Tn  conformity  with  the  results  of  the  experiments  above  refer- 
red to,  we  find  that  all  diseases  affecting  any  considerable  portion 
either  of  the  brain  or  spinal  marrow,  more  or  less  derange  the  as- 
similating functions;  and  from  the  greater  sensibility  and  more  evi- 
dent functions  of  the  digestive  organs  the  effect  is  generally  first, 
and  to  the  greatest  degree,  percieved  in  them.  Even  a  piece  of 
bad  news  may  instantaneously,  either  by  its  direct  effect  on  the 
nerves  of  the  stomach,  or  by  producing  a  vitiated  secretion  of  gas- 
tric juice,  destroy  the  appetite  ;  for  mental  causes,  of  a  serious 
and  permanent  nature,  sensibly  derange  the  assimilating  functions 
in  every  part  of  the  frame;  and  we  find  similar  effects  from  diseases 
or  accidents  affecting  any  considerable  portion  either  of  the  brain  or 
spinal  marrow.  These  consequences  are  as  certain  as  that  a  viti- 
ated secretion  is  the  consequence  of  disease  of  a  secreting  organ. 
When  such  facts  are  considered,  it  seems  surprising  that,  inde- 
pendently of  all  experimental  research,  it  had  not  occurred  to  phy- 
sicians, that  in  cases  of  chronic  derangement  of  the  assimilating 
functions,  as  in  more  acute  affections,  the  fault  might  sometimes 
be  in  the  brain  or  spinal  marrow.  But,  being  prepossessed  with 
the  opinion  that  they  were  organs  of  the  sensitive  functions  alone, 
it  was  only  in  the  more  striking  cases  that  the  truth  was  forced  on 
their  attention. 

Another  circumstance  has  greatly  contributed  to  the  same  effect. 
It  appears  from  what  has  been  said,  that  the  centres  of  sympathy 
in  the  vital  and  sensitive  systems  are  not  identical;  the  functions  of 
these  systems,  although  wholly  in  the  sensitive,  and  chiefly  in  the 
vital  system,  depending  on  organs  which  belong  to  the  brain  and 
spinal  marrow,  not  depending  on  the  same  organs.  Hence  we 
have  seen  it  is,  that  there  is  a  centre  of  sympathy  in  a  great  degree 
independent  of  the  feelings,  many  of  the  vital  organs  being  parts  of 
dull  sensation;  from  which,  we  shall  find,  the  most  important  prac- 
tical errors  have  originated. 

From  the  nature  of  the  investigations   in  which  I  have  been  en- 
gaged, and  the  importance  of  the  digestive  organs  in  the  animal 
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economy,  my  attention  was  at  an  early  period  directed  to  them,1 
and  particularly  attracted  by  finding,  in  the  course  of  my  practice 
that  cases  of  indigestion  occasionally  presented  themselves,  which, 
although  on  the  whole  similar  to  the  usual  forms  of  the  disease, 
ran  a  very  different  course, — at  first  not  differing  in  any  remarka- 
ble degree  from  the  more  usual  cases,  but  at  length  assuming  a  for- 
midable shape,  without  any  distant  organ  appearing  to  be  impli- 
cated, which  is  generally,  in  this  country,  the  precursor  of  danger 
in  ordinary  cases  of  indigestion,  and  without  any  more  formidable 
disease  of  the  digestive  organs  themselves  having  made  its  appear- 
ance. Death  seemed  to  arise  from  the  failure  of  the  digestive 
process  alone;  there  was  no  prominent  symptom  that  was  not  re- 
ferable to  its  organs;  and  the  patient,  often  much  emaciated,  ap- 
peared to  die  of  inanition,  in  consequence  of  these  organs,  even 
where  food  could  still  be  taken,  being  incapable  of  effecting  the 
necessary  changes  on    it. 

It  was  in  considering  the  nature  of  such  cases,  and  comparing 
them  with  the  effects  I  had  witnessed  from  preventing  a  considera- 
ble part  of  the  influence  either  of  the  brain  or  spinal  marrow  from 
reaching  the  digestive  organs,  that  I  was  led  to  suspect  that  the 
fault  might  be  in  the  central  parts  of  the  nervous  system;  and,  on 
examining  the  bodies  of  those  who  died  in  this  way,  I  found  the 
brain  organically  diseased,  and  particularly  in  the  parts  towards  its 
base,  from  which  the  vital  nerves  proceed. 

These  cases  had  often,  in  their  more  early  stages,  been  treated 
as  cases  of  simple  indigestion,  and  the  friends  been  assured,  that 
although,  being  more  obstinate  than  usual,  they  would  be  tedious, 
there  was  no  danger  to  be  apprehended  from  them;  and  I  have 
seen  some  of  the  most  eminent  of  our  profession  surprised  when  I 
expressed  an  opposite  opinion,  in  which,  from  the  course  of  the 
disease,  they  themselves  were  at  length  obliged  to  join  me. 

I  need  not  say  that  it  is  of  essential  consequence  to  be  able  to 
distinguish  these  cases  from  those  of  ordinary  indigestion  at  an 
early  period — the  only  period  at  which  there  is  ar.y  hope  of  arrest- 
ing their  fatal  course. 

I  shall,  in  the  first  place,  point  out  the  best  diagnosis  at  which 
I  have  been  able  to  arrive;  for  it  will  readily  be  perceived,  by 
those  acquainted  with  the  principles  of  our  profession,  from  what 
has  been  said,  that  there  must  be  great  difficulty  in  such  a  diagno- 
sis. I  shall  then  give  an  account  of  the  appearances  on  dissection, 
referring  to  those  in  other  cases  of  a  similar  nature,  but  of  more 
general  derangement,   for  the  purpose  of  illustration;  and,  lastly, 

*  The  thesis  which  it  is  necessary  to  print  on  taking  a  degree  in  the  university  of 
Edinburgh  was,  in  my  case,  an  account  of  experiments  relating  to  that  part  of 
the  process  of  digestion  which  takes  place  in  the  stomach;  the  results  of  which,  al- 
though in  ofpposition  to  tho  doctrines  then  prevalent,  were  admitted  by  the  medical 
professors,  and  have  never  since  been  contradicted. 
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concisely  point  out  the  general   principle  of  treatment,  from  which 
there  is  no  hope,  except  in  the  earlier  periods  of  the  disease. 

In  the  first  place,  of  the  diagnosis  of  the  case  before  us.  I 
have  just  had  occasion  to  observe  that  the  organs  of  assimilation 
must  not  only  be  exposed  to  disease  from  causes  operating  on  these 
organs  themselves,  but  on  those  organs  also  of  the  brain  and  spi- 
nal marrow-,  on  the  agent  supplied  by  which  their  functions  imme- 
diately depend;  but  as  in  both  instances  the  disease  consists  mere- 
ly of  symptoms  indicating  derangement  of  the  organs  in  question, 
— the  digestive  organs  for  example, — and  a  train  of  nervous  symp- 
toms, which  more  or  less  attend  all  such  cases,  the  intelligent  phy- 
sician at  once  perceives  the  difficulty  of  distinguishing  those  cases 
which  originate  in  the  brain;  the  patient  either  never  complaining 
at  all  of  the  head,  or  only  of  such  affections  of  it  as  we  constantly 
see  in  common  cases  of  indigestion.  Yet  it  is  evident  that  these 
cases  must  require  very  different  plans  of  treatment,  because,  in 
the  one,  if  we  restore  the  digestive  organs,  the  nervous  symptoms, 
the  mere  consequence  of  their  derangement,  necessarily  disappear; 
but  in  the  other  there  are  no  means  of  restoring  the  digestive  or- 
gans themselves,  unless  we  can  correct  the  disease  of  the  brain  or 
spinal  marrow,  or  perhaps  both,  on  which  their  derangement  de- 
pends: for  it  follows  from  the  experiments  above  referred  to, — and 
we  shall  find  the  inferences  from  them  amply  confirmed  by  the  phe- 
nomena of  disease, — that  affections  of  either  may  cause  the  symp- 
toms we  observe. 

The  difficulty  is  greatest  when  the  cause  is  confined  to  the  brain, 
because,  as  we  have  seen,  the  affections  of  the  spinal  marrow  are 
generally  attended  with  such  local  symptoms  as  necessarily  call 
the  attention  to  the  seat  of  the  disease.  It  is,  therefore,  to  the 
diagnosis  of  those  cases  in  which  the  cause  is  seated  in  the  brain, 
that  I  shall  here  direct  the  attention. 

The  nature  of  the  cases  in  which  the  original  cause  of  the  dis- 
ease is  confined  to  the  brain,  in  consequence  of  the  general  nature 
of  the  functions  of  that  organ,  precludes  the  possibility  of  deriving 
the  diagnosis  from  any  particular  train  of  symptoms:  it  must  be 
collected  from  a  review  of  the  whole  circumstances  of  the  case; 
from  the  nature  of  the  remote  causes,  both  predisposing  and  occa- 
sional; the  general  course  of  the  symptoms,  and  the  effects  of  the 
means  employed.  I  shall  enumerate  the  circumstances  which 
chiefly  demand  attention,  and  endeavor  more  particularly  to  point 
out  the  principles  on  which  the  diagnosis  must  be  founded. 

When  the  patient  is  not  of  a  variable  and  hysterical  habit, — when 
the  occasional  causes  have  been  of  a  serious  and  permanent  nature, 
and  particularly  such  as  directly  act  on  the  brain,  and  the  nervous 
symptoms  have  not  shown  themselves  for  some  time  after  the  first 
application  of  such  causes, — when  there  is  not  such  derangement 
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in  the  digestive  or  other  organs  chiefly  affected  as  accounts  for  the 
severity  of  the  nervous  symptoms, — when  the  affections,  both  of 
mind  and  body,  are  less  variable  than  is  usual  in  what  arc  called 
nervous  complaints,  and  particularly  when  they  are  apt  at  all  peri- 
ods to  be  referred  to  the  same  parts  of  the  body, — when  there  is 
constantly  a  more  or  less  general  tendency  to  derangement  in  the 
secreting  system, — when  the  heart  is  more  irritable  and  the  lungs 
less  free,  the  nervous  symptoms  not  yielding  so  readily  as  usual, 
the  depression  of  spirits  more  uniform,  and  the  pulse  tighter  than 
we  should  expect  to  find  it  from  the  other  symptoms, — when  either 
the  recurrence  of  feverishness  or  a  sense  pf  dullness  and  debility  is 
more  frequent  than  is  usual  in  nervous  complaints, — when  the  con- 
stitution seems  more  affected  than  usual  by  the  continuance  of  the 
disease,  the  strength  on  the  whole  decaying, — and  particularly  when 
the  countenance  assumes  a  sallow  color  and  an  habitually  irritable 
and  anxious  expression, — when  the  usual  means  of  cure  are  not  at- 
tended with  their  usual  effects,  our  stomachic  medicines  being  in  a 
great  degree  powerless,  and  alteratives  producing  but  a  transitory, 
if  any,  improvement  in  the  abdominal  secretions — when  these,  or 
several  of  these  circumstances,  are  well  marked  in  what  are  called 
nervous  complaints,  I  have  been  assured,  by  repeated  observation, 
that  they  are  not  to  be  safely  disregarded. 

The  diagnosis  between  the  disease  before  us  and  the  more  com- 
mon forms  of  indigestion  is  much  assisted  by  observing  the  nature 
of  the  nervous  symptoms  in  the  two  cases.  There  is  in  our  frame, 
we  have  seen,  what  may  in  a  great  degree  be  regarded  as  two  dis- 
tinct nervous  systems — the  sensorial  and  vital.  The  sensorial  func- 
tions may  be  disordered  for  a  great  length  of  time  without  endan- 
gering life,  the  vital  functions,  with  the  exception  of  respiration, 
having  no  dependence  on  them,  and  respiration,  although  often  de- 
ranged, not  being  endangered  till  their  derangement  is  extreme;  but 
disorder  of  the  vital  system  cannot  go  far  without  danger;  and  from 
our  mistaken  views  of  the  functions  of  the  nervous  system  it  often 
happens,  both  where  the  disease  has  originated  in  its  vital  parts, 
and  where  it  has  spread  from  the  sensitive  to  the  vital  parts,  that 
danger  is  frequently  unsuspected  till,  in  consequence  of  the  failure 
of  the  nervous  influence,  properly  so  called,  disease  of  structure  is. 
established  in  some  vital  organ. 

Thus  it  is  that,  in  all  cases  of  nervous  debility,  it  is  necessary  to 
examine  with  care  the  nature  of  the  functions  chiefly  affected.  If 
these  be  the  mental  functions,  and  wTe  find  that  there  is  little  or  no 
affection  of  vital  organs  but  such  as  is  evidently  the  effect  of 
the  derangement  of  the  former,  whatever  be  the  sufferings 
of  the  patient  (and  these,  from  the  chief  derangement  being  in 
the  organs  of  the  sensitive  system,  are  often  greater  than  where 
there  is  more  danger),  we  may  be  assured  that  life  is  little,  if  at  all, 
threatened.     If,   on  the  contrary,  the  organs  of  life  chiefly  suffer. 
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and  that  independently  of  mental  affections  (especially  if  the  course 
of  the  disease  be  more  uniform  than  that  of  nervous  affections  us- 
ually is),  however  purely  of  a  nervous  nature  the  symptoms  may  be, 
however  little  formidable  either  in  apppearance  to  others  or  to  the 
feelings  of  the  patient,  danger  is  to  be  apprehended,  and,  if  the 
pulse  be  decidedly  and  permanently  tight,  is  not  far  distant.  I  have, 
in  my  Treatise  on  the  Preservation  of  Health,  and  particularly  the 
Prevention  of  Organic  Diseases,  entered  at  length  into  the  nature, 
diagnosis,  and  treatment  of  such  cases  ;  the  fatal  termination  of 
which  I  have  often  witnessed.  Having  been  confounded  with  the 
less  important  nervous  affections,  their  fatal  tendency  has  frequent- 
ly been  so  much  overlooked,  that  when  it  at  length  showed  itself, 
either  by  a  decided  affection  of  some  vital  organ  or  unequivocal 
symptoms  of  fatal  inanition,  it  has  sometimes  found  the  physician, 
as  well  as  the  patient,  unprepared. 

By  a  due  attention  to  the  whole  of  the  foregoing  circumstances, 
we  may  generally  distinguish  the  disease  before  it  has  far  advanced; 
and  I  have  reason  to  believe,  from  many  cases  which  have  come 
under  my  care,  often  succeed  in  arresting  its  progress  by  the  means 
I  am  about  to  point  out.  In  the  mean  time  the  nature  of  the  dis- 
ease will  be  further  illustrated  by  turning  the  attention  to  the  appear- 
ances on  dissection  after  death. 

This  part  of  the  subject  will  be  best  illustrated  by  giving  the 
appearances  on  dissection  in  cases  which,  in  their  early  stages,  had 
been  treated  as  common  nervous  and  bilious  complaints;  in  which 
I  had  stated  to  the  other  medical  attendants,  that,  notwithstanding 
there  were  no  symptoms  referred  to  the  head,  we  should  find  the 
brain  organically  diseased. 

The  first  case  I  shall  mention  is  that  of  Mr.  A.,  who  was  taken 
ill  while  pursuing  his  studies  at  Oxford.  His  case  was  regarded 
by  the  physicians  of  that  city  as  one  of  common  indigestion.  His 
health  not  improving,  he  was  brought  to  London,  and  placed  under 
the  care  of  two  physicians  well  known  to  the  profession  here. 
After  he  had  been  in  London  a  few  weeks,  I  was  called  in,  in  con- 
sultation, and,  guided  by  the  foregoing  circumstances,  expressed 
my  fears  of  a  fatal  termination,  and  stated  my  opinion,  in  consul- 
tation, that  although  the  stomach  and  duodenum  were  the  oraans 
most  prominently  affected,  I  believed  we  should  find  the  origin  of 
the  disease  in  the  brain;  and  on  dissection  after  death,  which  hap- 
pened in  a  fortnight  or  three  weeks  after  I  saw  the  patient,  and 
appeared  to  be  the  consequence  of  inanition,  the  following  appear- 
ances presented  themselves. 

The  body  was  examined  by  Mr.  Walker,  of  St.  George's  Hos- 
pital. In  this  and  the  following  dissection  the  examination  was 
made  about  twenty-four  hours   after  death,  and  the  body  in  both 
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cases  was  free  from  fetor.  The  following  is  his  report  respecting 
the  case  I  at  present  refer  to: — 

"  On  opening  the  cavity  of  the  cranium,  the  memhranes  and  the 
brain  were  found  tolerably  health}',  perhaps  rather  softer  than  usual, 
particularly  as  regards  the  cerebellum  and  base  of  the  brain,  which, 
together  with  the  medulla  oblongata  and  cerebral  nerves,  appeared 
reduced  to  a  pulpy  state;  so  much  so,  that  they  would  not  bear 
the  slightest  handling. 

"  The  viscerc  in  the  cavity  of  the  chest  presented  no  unusual 
appearances;  the  stomach  larger  than  usual  from  distention,  and 
presented  that  appearance  which  is  called  the  '  hour-glass  contrac- 
tion' of  that  viscus  in  a  more  marked  manner  than  is  usually  met 
with;  the  pylorus  much  more  vascular  than  usual,  and  the  duode- 
num much  more  dilated,  vascular,  and  attenuated,  than  is  natural. 
The  whole  of  the  small  intestines  were  more  distended  with  flatus, 
and  much  more  gorged  with  blood,  than  in  the  healthy  state,  and 
of  a  very  dark  color.  The  liver,  spleen,  kidneys,  and  pancreas, 
were  healthy." 

The  following  case  was  that  of  Miss  C,  which  ran  the  same 
course  as  the  preceding,  but  was  of  longer  duration,  having  been 
protracted  for  more  than  two  years;  and  here,  also  the  patient  ap- 
peared to  die  of  inanition.  Some  surprise  was  expressed  that  I 
should  wish  the  head  to  be  examined,  as  none  of  the  symptoms 
had  been  referred  to  it.  The  examination  was  made  by  the  late 
Mr.  Earle,  and  the  appearances  in  the  brain  corresponded,  in  a  re- 
markable degree,  with  those  just  detailed.  The  symptoms  in  these 
cases,  as  well  as  the  termination  of  the  disease,  had  been  similar, 
and  we  find  the  chief  organic  affection  of  the  brain  of  the  same 
kind,  and  seated  in  the  same  parts.  The  following  is  Mr.  Earle's 
account  of  the  appearances: — 

"  In  the  head,  slight  effusions  beneath  the  arachnoid  membrane; 
substance  of  the  brain  very  soft,  particularly  the  crura  cerebri  and 
upper  part  of  the  pons  Varolii,  which  was  quite  pulpy.  Blood- 
vessels in  the  substance  of  the  brain  large,  and  loaded  with  blood. 
In  the  chest,  right  lung  greatly  compressed  by  the  narrowness  of 
the  inferior  margin  of  the  ribs,  from  old  adhesions  between  the 
pleura  costalis  and  pulmonalis.  Substance  of  the  lungs  firm  and 
hepatised.  Left  lung  more  healthy  than  the  right,  but  slightly  hep- 
atised  at  its  upper  part."  This  state  of  the  lungs,  it  may  be  re- 
marked, is  peculiarly  characteristic  of  a  failure  of  nervous  influ- 
ence, as  appears  from  those  experiments  in  which  the  influence  of 
the  brain  was  prevented  from  reaching  the  lungs.  The  patient  had 
been  subject  to  cough  and  appressed  breathing;  pulmonary  symp- 
toms, however,  had  never  been  a  prominent  part  of  the  disease. 
"  The  heart,"  Mr.  Earle  proceeds,  "  was  remarkably  small.  In 
the  pericardium,   about  two  ounces  of  water.     In   the  abdomen, 
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stomach  and  duodenum  much  displaced  by  the  compression  of  the 
chest  by  the  stays.  Towards  the  pylorus,  the  stomach  much 
thickened  and  indurated,  the  pylorus  hard  and  contracted.  The 
duodenum  large  and  flaccid;  the  mucous  surface  very  vascular, 
villous,  and  soft,  readily  breaking  down  on  the  slightest  touch,  and 
apparently  approaching  to  a  state  of  ulceration.  Liver  almost  of 
a  black  color,  and  gorged  with  venous  blood:  substance  of  the 
liver  hardened.  Spleen  and  kidneys  small,  but  not  unhealthy.  In- 
testines generally  of  a  dark  color  from  venous  congestion." 

The  circumstances  of  more  general  organic  disease  being  found 
in  this  than  in  the  preceding  case,  I  shall  presently  have  occasion 
to  explain. 

Cases  like  the  foregoing,  in  which  the  patient  wastes  without 
an  apparent  cause  capable  of  accounting  for  the  degree  of  wast- 
ing, (for  he  sometimes  takes  a  considerable  portion  of  food,)  have 
been  often  ascribed  to  mesenteric  obstruction,  which  dissection  has 
disproved,  but  without  throwing  light  on  their  real  nature,  because 
the  necessity  of  examining  the  head  has  not  occurred,  none  of 
the  leading  symptoms  having  been  referred  to  it;  and  had  it  been 
examined,  the  appearances  observed  could  not  have  been  connect- 
ed with  the  course  of  the  disease,  while  the  brain  was  regarded 
as  the  organ  of  the  sensitive  functions  alone. 

Such  cases  are  not  the  consequence  of  the  chyle  being  prevent- 
ed from  entering  the  blood,  but  of  its  not  being  formed,  the  pro- 
cesses by  which  it  is  formed  having  been  suspended  by  the  failure 
of  nervous  influence;  for  we  have  seen  that  the  influence  even  of 
any  considerable  part  either  of  the  brain  or  spinal  marrow  being 
withdrawn,  is  sufficient  to  derange  the  process  of  digestion. 

There  is  a  case  belonging  to  the  same  class  (although  no  cases 
can  differ  more  in  their  symptoms  than  it  does  from  the  preceding 
cases)  to  which  I  have  already  referred  ;  the  consideration  of  which 
is  necessary  to  a  clear  understanding  of  the  nature  of  that  class  of 
diseases.  When  the  powers  of  the  different  organs  are  so  well 
balanced  that  no  part  becomes  the  seat  of  a  very  prominent  affec- 
tion, and  thus,  as  it  were,  draws  to  itself  the  effects  of  the  failure 
of  nervous  influence  acting  on  the  principle  of  an  issue,  but  much 
more  powerfully  with  respect  to  other  parts,  and  at  length,  by 
proving  fatal,  cutting  short  the  disease  before  that  of  the  brain 
has  had  time  to  run  its  course  ;  — I  say,  where  no  part  thus  be- 
comes the  most  prominent  seat  of  the  disease,  the  case  necessari- 
ly assumes  a  very  different  form,  and,  if  it  be  allowed  to  proceed, 
terminates  by  loss  of  power  in  the  brain  itself — a  case  of  very 
rare  occurrence  ;  for  the  usual  termination  of  such  cases,  we  shall 
find,  is  some  particular  vital  organ  being  disorganised  in  conse- 
quence of  the  general  failure  of  nervous  iufluence,  before  the  state 
of  the  brain  can  become  such  as  itself  tp  prove  fatal. 
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We  may  infer  from  what  has  been  said,  that  we  should  find,  on 
examination  after  death,  in  such  cases  a  general  tendency  to  dis- 
ease of  the  vital  organs,  the  disease  having  run  on  till  the  want  of 
nervous  influence  was  felt  throughout  the  system;  and  more  or  less 
general  derangement  of  structure  had  consequently  taken  place, 
but  none  to  such  a  degree  as  itself  to  prove  fatal.  It  will  best  il- 
lustrate these  observations  to  lay  before  the  reader  an  account  of  a 
case  of  this  kind,  which,  in  a  less  degree  than  the  one  I  have 
here  selected,  is  by  no  means  very  uncommon,  with  the  appearan- 
ces on  dissection  after  death. 

Mrs.  W.,  a  lady  between  forty  and  fifty,  had  from  time  to  time 
been  under  my  care  for  some  years.  She  had,  more  or  less,  la- 
bored under  indigestion,  with  occasional  symptoms  of  derangement, 
sometimes  referred  to  one  part,  and  sometimes  to  another,  which 
were  from  time  to  time  relieved;  and  on  the  whole,  although  debil- 
itated and  what  is  called  nervous,  she  was  for  the  most  part  capa- 
ble of  the  ordinary  duties  of  life.  By  degrees  the  symptoms  re- 
ferred to  the  head  became  a  more  prominent  part  of  the  disease. 
She  had  been  absent  from  home  for  some  months,  during  which 
the  affection  of  the  head  had  greatly  increased,  and  returned  in 
such  a  state  that  she  soon  became  apoplectic,  and  only  survived 
her  return  a  fortnight. 

The  body  was  examined  by  Mr.  Jefferson  of  Islington,  and  the 
following  is  his  account  of  the  appearances  observed  :  — 

"  The  skull  was  remarkably  thin;  in  most  places  not  thicker 
than  a  shilling.  The  coverings  of  the  brain  very  turgid  with 
blood,  (you  would  rarely  see  them  more  so  in  a  complete  case  of 
apoplexy,)  with  a  deposition  of  serum  and  coagulable  lymph  be- 
tween the  arachnoid  and  pia  mater.  The  substance  of  the  brain 
itself  was  very  firm,  and  much  more  vascular  than  natural;  there 
was  rather  more  water  in  the  ventricles  than  usual,  but  no  great 
quantity. 

"  The  lungs  were  very  unhealthy  on  both  sides,  being  studded 
with  small  tubercles,  many  in  a  state  of  suppuration,  and  others 
approaching  to  it.  In  the  heart  there  was  nothing  remarkable; 
perhaps  rather  paler  than  natural. 

"  The  liver  remarkably  firm  in  texture,  and  rather  paler  than 
natural,  but  no  very  morbid  appearance  in  it;  the  gall-bladder  rath- 
er larger  than  natural,  and  distended  with  thick  viscid  bile,  and 
containing  fourteen  gall-stones,  bigger  considerably  than  as  many 
large  peas.  There  did  not  appear  to  be  any  of  them  in  any  of  the 
duets.  The  stomach  was  rather  smaller  than  natural,  the  coats  of 
which  were  much  thickened;  the  internal  or  villous,  so  firm  that  it 
could  not  be  easily  torn.  The  pyloric  extremity  showed  more 
vascularity,  as  if  from  the  effect  of  recent  inflammatory  action; 
and  it  adhered  for  a  considerable  extent  to  the  diaphragm  and  left 
lobe  of  the  liver.      There  was  nothing  particular  throughout  the  re- 
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mainder  of  the  alimentary  canal.  The  spleen  larger  than  natural; 
the  bladder  much  distended,  but  no  disease;  the  uterus  remarkably, 
firm,  so  as  to  give  a  cartilaginous  feel  upon  cutting  into  it;  the  os. 
uteri  very  vascular,  with  a  small  polypus  excresence  from  the 
neck." 

We  here  see  a  striking  instance  of  the  effects  of  long-continued 
defective  nervous  influence.  The  lungs  were  very  unhealthy,  and 
studded  with  tubercles,  although  the  disease  had  never  appeared 
in  them  in  an  active  state.  The  secreting  power  of  the  liver  had 
been  greatly  deranged,  and  this  organ  was  found  diseased  in  struc- 
ture. The  same  was  true  of  the  stomach,  spleen,  and  uterus. 
The  brain  itself,  also,  was  organically  diseased,  and  the  patient, 
none  of  the  secondary  affections  proving  sufficient  to  destroy  life, 
died  in  consequence  of  such  morbid  distention  of  its  vessels  as 
caused  a  fatal  compression. 

The  difference  in  the  course  of  the  disease  in  this  and  the  pre- 
ceding cases  may  have  been  influenced  by  the  affection  of  the 
brain  being  of  a  different  nature. 

We  see  the  same  tendency  to  general  organic  disease  in  the  se- 
cond of  the  above  mentioned  cases,  which,  like  Mrs.  W.'s,  had 
been  of  long  standing,  but  in  which  the  disease  of  the  brain  was 
cut  short  by  a  total  failure  of  power  in  the  digestive  organs.  In 
the  first  of  the  preceding  cases,  the  organic  disease  was  chiefly 
confined  to  the  duodenum,  its  state  being  such  as  to  prove  fatal 
before  the  failure  of  nervous  influence  had  had  time  to  produce 
much  effect  in  other  organs  less  disposed  to  disease;  this  case  hav- 
ing only  lasted  a  few  months,  and  the  tendency  to  disease  in  the 
digestive  organs,  arising  from  peculiarity  of  constitution  or  other 
causes,  tending  to  protect  other  parts. 

i 

I  need  hardly  say,  that  it  appears  from  the  facts  detailed  in 
the  preceding  part  of  this  volume,  that  when  the  cause  originates 
in  the  brain,  the  tendency  to  derangement  of  function  must  be  gene- 
ral, including  the  functions  both  of  the  sensitive  and  vital  system; 
and  such  we  find  is  the  case.  My  limits  do  not  permit  my  entering 
on  the  detail  of  treatment  in  such  cases,  for  which  I  must  refer  to 
my  Treatise  on  the  Preservation  of  Health,  and  particularly  the 
Prevention  of  Organic  Disease.  The  great  object  in  the  preven- 
tion of  functional,  degenerating  into  organic  disease,  is  of  course  as 
early  as  possible  to  restore  and  maintain  the  healthy  functions  of 
the  parls  affected.  In  the  case  before  us,  therefore,  the  treatment, 
which  can  only  be  successful  at  a  very  early  period,  is  to  correct 
the  deranged  and  maintain  the  healthy  function  of  whatever  organ, 
whether  of  the  sensitive  or  vital  system,  in  which  derangement 
shows  itself;  and  consequently  the  patient's  only  chance  of  recove- 
ry depends  on  the  nature  of  his  disease  being  ascertained  at  an  ear- 
ly period:  for  it  is  only  before  any  degree  of  disorganisation  of  the 
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brain  supervenes,  that  a  treatment  founded  on  this  principle  can  be 
successful,  and  no  other  can  avail. 

Such  are  the  forms  assumed  by  a  debilitated  state  of  the  vital 
organs  of  the  brain,  when  the  offending  cause  immediately  influen- 
ces the  brain  itself.  This,  which  of  all  cases  belonging  to  the  pre- 
sent section  is  the  most  obscure  in  its  early  stages,  and  in  all  its 
stages  the  most   difficult  of  treatment,  is  fortunately  the  most  rare. 

It  will  appear  from  a  very  cursory  review  of  the  results  of  the 
preceding  part  of  this  volume,  that  it  is  only  in  certain  rare  cases, 
where  no  particular  vital  organ  is  more  inclined  than  the  rest  to  or- 
ganic disease,  or  where  the  disease  is  a  partial  affection  of  the  vital 
organs  of  the  brain,  and  originates  in  some  parts  of  that  organ  itself, 
that  change  of  structure  can  take  place  in  it;  because  it  was  found, 
on  the  one  hand,  that  any  considerable  diminution  of  its  general 
power  is  sufficient  so  to  derange  the  structure  of  some  other  vital 
organ,  as  in  this  way  for  the  most  part  to  prove  fatal  before  any 
general  affection  of  the  brain  could  be  such,  as  to  terminate  in 
change  of  structure  in  the  brain  itself;  and  on  the  other,  that  when 
the  disease  originates  elsewhere,  its  operation  on  the  brain  must  al- 
ways be  a  general,  not  a  partial  operation,  because  we  know  from 
direct  experiment  that  each  of  all  other  vital  organs  receives  nerves 
from  all  parts,  and  is  capable  of  influencing  and  being  influenced  by 
all  parts  of  it. 


2.  On  a  debilitated  State  of  the  Brain  and  Spinal  Marroic,  in 
tvhich  the  offending  Cause  makes  its  Impression  on  the  Organs 
of  the  Sensitive  System  only. 

With  respect  to  that  form  of  the  disease  which  originates  in  the 
central  organs  of  the  sensitive,  from  which  it  spreads  to  those  of 
the  vital  system,  its  diagnostic  symptoms  and  general  course  are 
the  same  as  in  the  forms  of  disease  we  are  next  to  consider;  except 
that  they  are  preceded  by  suffering  of  the  sensitive  system,  and  at- 
tended by  greater,  and,  compared  with  the  other  symptoms,  more 
prominent  derangement  of  that  system,  than  in  them;  for  such  is 
the  sympathy  which  exists  between  the  central  organs  of  the  two 
systems,  that  in  all  cases  they  each  partake  of  the  affections  of  the 
other;  of  which  the  vicinity  of  the  organs  on  which  their  powers 
immediately  depend,  alone,  we  have  seen,  is  a  sufficient  cause;  but 
independently  of  this  cause,  each  more  or  less  partakes  of  the  func- 
tions of  the  other;  for  even  in  man  the  spinal  marrow  partakes  of 
some  of  the  functions  of  the  sensorial  organs,  although  very  little 
compared  with  what  we  find  to  be  the  case  in  some  of  the  animals 
called  less  perfect. 

In  the  case  before  us,  we  have   reason  to  believe  from  all   that 
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has  just  been  said,  that  when  the  functional  derangement  of  the 
central  organs  of  the  sensitive  system — that,  for  example,  caused 
by  a  settled  grief — debilitates  the  sympathy  of  those  of  the  vital 
system,  it  will,  long  before  it  can  produce  organic  disease  in  the 
latter,  by  that  sympathy  so  derange  the  supply  of  nervous  influ- 
ence to  the  vital  organs  throughout  the  system,  as  to  cause  a  fatal 
disorganisation  in  some  of  them.  It  is  possible,  although,  from 
the  vicinity  of  the  central  organs  of  the  two  systems,  it  probably 
rarely  occurs,  that  the  derangement  of  those  of  the  sensitive  sys- 
tem may  terminate  in  their  disorganisation,  before  the  central  or- 
gans of  the  vital  system  have  so  far  partaken  of  the  derangement, 
as  to  produce  a  fatal  disease  of  structure  in  a  distant  part;  the  us- 
ual termination  where  such  a  case  proves  fatal. 

As  the  principles  which  operate,  both  in  the  production  and  treat- 
.ment  of  such  cases,  are  the  same  as  in  those  of  the  diseases  which 
form  the  subject  of  the  next  division  ;  and  as  the  offending  cause 
operating  in  the  sensitive  system  is  always  an  evident  one,  without 
the  removal  of  which  no  plan  of  treatment  can  be  successful;  and 
with  that,  in  all  curable  stages  of  the  disease,  little  else  is  required 
to  secure  recovery  ;  there  is  little  to  detain  us  in  the  present  divis- 
ion of  the  subject.  I  shall  have  occasion  in  that  which  follows, 
which  is  on  every  account  the  most  important,  again  to  refer  to  the 
diseases  which  belong  to  the  present  division. 


3.  On  a  debilitated  State  of  the  Brain  and  Spinal  JWarrow, 
ichen  the  offending  Cause  makes  its  impression  on  some  other  vi- 
tal Organ. 

The  diseases  arranged  under  the  present  division  are  important 
on  every  account  which  can  render  a  disease  worthy  of  careful  con- 
sideration. We  shall  find  them  among  the  most  frequent  and  com- 
plicated of  all  diseases  ;  in  their  early  stages,  although  almost  uni- 
formly curable,  attracting  little  attention  ;  in  their  advanced  stages, 
both  difficult  of  treatment  and  of  doubtful  prognosis;  and  in  their 
last  stages,  with  few  exceptions,  in  the  present  state  of  our  profes- 
sion, necessarily  fatal. 

The  circumstances  which  chiefly  characterise  the  diseases  I  am 
about  to  consider,  are  their  little  apparent  consequence  in  the  com- 
mencement, and  the  little  apparent  connection  which  their  first 
stage  has  with  the  stages  which  follow,  in  a  great  degree  to  be  as- 
cribed to  the  physiological  errors  which  prevail  in  our  profession. 
From  these  circumstances  the  danger  in  a  great  degree  arises  ;  and 
the  obscurity  is  not  a  little  increased  by  the  disease,  in  many  instan- 
ces where  the  nervous  system  is  naturally  strong,  and  encounters 
no  other  cause  combining  with  the  disease  to  impair  its  powers,  nev- 
er advancing  beyond  its  first  stage  ;  which  tends  still  farther  to  con- 
15 
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firm  the  opinion  of  the  innocence  of  that  stage  hy  tending  to  prevent 
our  associating  it  with  the  more  formidable  stages. 

I  shall,  in  the  first  place,  consider  the  nature  and  most  frequent 
seat  of  this  first  stage,  and  then,  from  the  results  stated  in  the  first 
part  of  this  volume,  point  out  what,  must  often  be  the  consequences 
of  its  continuance  ;  which,  we  shall  find,  is  precisely  what  happens 
in  those  cases  where,  either  from  the  too  great  sevcriiv  of  the  of- 
fending causes,  or  the  too  little  resistance  in  the  organs  concerned, 
this  first  stage  runs  the  course  which,  under  either  of  those  circum- 
stances, is,  I  believe,  in  the  present  state  of  our  profession,  unavoid- 
able, if  the  means  I  am  about  to  point  out  be  not  employed  to  pre- 
vent it. 

The  diseases  I  am  about  to  consider  consist  of  three  distinct 
stages :  The  first,  merely  of  the  affection  of  the  parts  on  which  the 
causes  make  their  impression.  The  second,  a  state  of  general 
nervous  irritation  induced  by  the  continued  causes  of  irritation  ex- 
isting in  those  parts;  for  the  nervous  system,  being  a  whole,  if  ir- 
ritated in  one  part,  is  more  or  less  irritated  in  all;  and  the  symp- 
toms of  this  stage  of  the  disease  are  infinitely  varied,  according  to 
the  tendencies  of  different  constitutions,  times  of  life,  and  the  cir- 
cumstances in  which  the  patient  is  placed. 

As  soon  as  the  fret  of  nerves  caused  by  the  original  disease  be- 
comes permanent,  wherever  it  may  have  originated,  the  immedi- 
ate cause  of  the  general  sufferings  is  in  the  central  organs  of  the 
vital  system,  on  which  all  causes  of  irritation  existing  in  that  sys- 
tem necessarily  make  their  impression,  the  affection  of  the  part  in 
which  the  original  cause  of  the  disease  exists,  still  being  the  seat 
of  the  most  important  derangement;  although  the  long-continued 
irritations  of  the  vital  system  have,  as  must  an  length  happen, 
wherever  they  exceed  the  power  of  resistance  in  the  central  or- 
gans of  that  system,  induced  in  them  more  or  less  functual  de- 
rangement. 

Under  these  circumstances,  except  in  the  most  vigorous  constitu- 
tions, they  cannotlong  continue  capable  of  supplying  in  the  due  degree 
the  nervous  influence,  on  which  the  assimilating,  secreting,  and  excre- 
ting functions  throughout  the  system  depend.  There  is,  therefore,  a 
general  tendency  to  failure  in  these  functions ;  and  if  there  be  any  of  the 
vital  organs  from  other  causes  more  inclined  to  disease  than  the 
rest,  this  organ  chiefly  suffers,  and,  according  to  a  well  known  law 
of  our  frame,  acts  as  an  issue  in  relieving  all  others,  and  becomes 
the  chief  seat  of  the  disease  induced  by  the  functual  derangement 
of  the  vital  organs  of  the  brain  and  spinal  marrow;  and  will  even 
relieve  the  diseased  state  of  that  organ  on  which  the  causes  of  the 
disease  made  their  impression,  and  consecmently  from  which  the 
whole  disease  has  originated;  a  circumstance  which  has  tended 
greatly  to  obscure  the  nature  of  these  cases. 

..Such  is  the  third  and  fatal  stage  of  the   disease,  and   the  reader 
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will  easily  perceive  why  it  is  necessarily  fatal,  if  the  train  of 
events  which  have  led  to  it  be  overlooked.  The  original  cause  of 
irritation,  although  generally  alleviated  by  the  supervention  of  the 
new  disease,  still  continues,  still  farther  increasing  the  functional  dis- 
ease of  the  central  organs;  and  the  only  chance  of  safety  is  ascer- 
taining the  original  affection,  and  removing  it;  which,  for  reasons 
which  will  appear,  may  often  be  done  even  in  this  advanced  stage, 
and  thus  life  saved;  provided  the  last  supervening  disease  has  not 
produced  actual  change  of  structure:  the  tendency  to  which,  as 
might  be  foreseen,  will  depend  on  the  degree  in  which  the  powers 
of  the  vital  organs  of  the  brain  and  spinal  marrow  have  suffered. 

We  thus  relieve  the  central  organs  from  the  cause  which  has 
impaired  their  powers,  and  afford  the  only  remaining  chance  of 
their  regaining,  by  the  proper  treatment,  their  healthy  functions; 
and  thus  of  relieving  the  organ  last  affected,  in  the  affection  of 
which  the  immediate  danger  always  lies;  and  which  is  more  press- 
ing than  the  same  affection  arising  from  other  causes,  in  propor- 
tion as  the  central  organs,  on  which  the  structure  as  well  as  the 
functions  of  all  our  organs  depend,  have  been  debilitated  by  the 
previous  course  of  the  disease. 

The  seat  of  the  affection  with  which  the  diseases  we  are  con- 
sidering commence,  rather  than  the  cause  which  produces  them, 
determines  their  nature  ;  because  they  may  arise  from  any  causes 
which  tend  to  derange  the  functions  of  the  parts  concerned,  and  for 
a  sufficient  length  of  time  maintain  the  derangement;  and  to  such 
causes  those  parts  of  course  are  most  exposed  which,  on  the  one 
hand,  from  the  structure  of  our  frame,  are  most  exposed  to  causes 
of  irritation,  and  on  the  other,  in  which  the  sympathies  of  our 
frame  are  most  extensive.  There  are  no  organs  to  which  these 
observations  so  extensively  apply  as  to  the  digestive  organs,  the 
stomach,  liver,  and  first  bowel,  called  the  duodenum,  which, 
strictly  speaking,  is  rather  to  be  regarded  as  a  second  stomach  than 
as  a  bowel,  for  it  is  in  this  organ  the  digestion  of  our  food  is  com- 
pleted, we  have  seen,  and  brought  into  a  proper  state  to  be  mixed 
with  the  blood,  and  converted  tinto  the  various  organs  of  our  bo- 
dies. 

Similar  observations  also  apply  to  the  remaining  part  of  the  ali- 
mentary canal,  but,  for  several  reasons,  in  a  far  less  degree,  for  the 
causes  of  irritation  operating  on  them  alone  are  not  frequently  the 
source  of  the  diseases  which  belong  to  the  present  division  of  the 
subject,  because  their  causes  of  irritation  are  of  a  temporary  na- 
ture, and  their  most  powerful  sympathy  is  with  the  central  organs 
of  the  sensitive,  not  those  of  the  vital  system,  which,  it  appears, 
from  what  is  said  in  the  introduction  to  the  present  division  of  this 
treatise,  are  not  identical.  It  now  and  then  happens,  however, 
that  such  is  the  result.  I  shall  here  give  a  concise  account  of  such 
a  case,  on  account  of  its  rarity,  and  because  it  strikingly  illustrates 
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several  important  positions  respecting;  the  nature  of  this  class  ol 
diseases. 

The  case  I  refer  to  was  that  of  a  lady  who  had  for  many  years 
been  exposed  to  the  frequent  recurrence  of  severe  irritation  of  the 
bowels  ;  yet  this  state  of  the  bowels  depended  little  on  billions  de- 
rangement, as  it  is  usually  found  to  do.  She  did  not  labor  under 
the  diagnostic  symptoms  which  always  attend  the  disease  I  term 
distended  liver,  when  of  long  standing,  the  diagnostic  symptoms 
of  which  I  shall  soon  have  occasion  more  particularly  to  point 
out;  and  occasional  mercurial  doses  never  gave  even  the  tempora- 
ry relief  they  usually  do  in  such  cases,  but  only  added  to  the  irrita- 
ble state  of  the  bowels. 

Her  attacks  gradually  became  more  frequent,  till  at  length  her 
strength  was  permanently  impaired.  In  a  short  time  after  this,  she 
became  the  subject  of  an  obstinate  cough,  which  had  never  been 
the  case  at  any  former  period  of  her  life,  although  she  was  now 
between  fifty  and  sixty  years  of  age. 

As  she  was  past  the  time  of  life  when  a  disposition  to  pulmona- 
ry consumption  usually  appears,  and  her  family  on  neither  side  had 
been  subject  to  this  disease,  the  cough  excited  little  alarm  ;  but 
this,  like  her  other  symptoms,  proved  obstinate,  the  effect  of  the 
gradually  increasing  debility  of  the  sources  of  the  nervous  power 
properly  so  called,  and  in  a  very  short  time  after  it  had  attracted 
serious  attention,  symptoms  indicating  diseased  structure  of  the 
lungs  appeared.  Her  debility  was  such  that  she  became  subject 
to  sudden  fainting  fits,  and  general  anasarca  supervened.  She  was 
now  confined  to  bed,  and  died  of  one  of  the  most  rapid  cases  of 
pulmonary  consumption  I  have  witnessed. 

The  central  organs  of  the  vital  system  had  been  previously  de- 
bilitated by  the  constantly  recurring  irritation  of  the  alimentary 
canal,  without  any  other  morbid  affection,  although,  as  I  have  just 
observed,  the  more  evident  sympathies  of  this  canal  are,  from  its 
great  sensibility,  rather  with  the  central  organs  of  the  sensitive  than 
those  V>f  the  vital  system.  The  relations  were  surprised  that  a 
person  at  her  time  of  life,  who  had  never  shown  the  least  disposi- 
tion to  such  a  disease,  should  have  been  carried  off  by  a  more 
rapid  attack  of  it  than  they  had  ever  known  in  any  other  case. 

Here  the  central  organs  of  the  vital  system  were  injured  both  by 
the  direct  effect  of  the  irritation,  and  sympathetically  by  the  effect 
produced  on  the  central  organs  of  the  sensitive  system  by  an  affec- 
tion of  so  extensive  and  highly  sensible  an  organ,  and  of  such 
continued  recurrence.  By  the  previous  disease,  the  system  was 
in  every  way  prepared  for  the  result  when  the  affection  of  the 
lungs  supervened  :  the  central  organs  of  both  systems  had  been 
strained,  hence  its  rapid  progress.  Can  any  one,  aware  of  the 
laws  which  regulate  the  vital  functions,  as  appears  from  what  is 
said  of  those  functions  in  the  first  part  of  this  volume,  now  gencr- 
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ally  admitted  to  be  correct,  doubt  that  if  in  this  case  the  irritable 
state  of  bowels,  which  was  supposed  to  be  attended  with  no  risk  to 
life,  could  have  been  prevented,  the  patient's  life  would  have  been 
saved  ?  Here  we  see  causes  gradually  and  imperceptibly  under- 
mining the  functions  of  the  brain  and  spinal  marrow,  till  they  were 
no  longer  capable  of  supplying  the  due  degree  of  nervous  influ- 
ence, and  that  organ,  which  at  any  period  of  life  is  apt  to  suffer 
from  such  a  defect,  rapidly  yielded  to  it;  although  produced  by  a 
cause  which  was  thought,  both  by  the  patient  and  those  she  con- 
sulted, to  be  of  too  little  consequence  to  be  seriously  attended  to. 
In  this  lady's  constitution  there  was  so  little  predisposition  to 
serious  disease,  except  in  the  alimentary  canal,  that  the  lungs  be- 
came the  seat  of  the  last  supervening  and  fatal  part  of  the  disease, 
merely  because  they  are  the  organs,  from  the  nature  of  our  con- 
stitution, most  liable  to  change  of  structure. 

Although  the  state  of  the  alimentary  canal,  that  is,  the  canal 
from  the  end  of  the  duodenum  downwards,  is  rarely  the  only 
source  from  which  such  diseases  spring,  in  a  great  proportion  of 
cases  it  powerfully  contributes  to  their  production;  both  by  the 
causes  of  irritation  existing  in  itself,  and  by  its  immediate  influ- 
ence on  the  organ,  which  we  shall  find  the  most  fruitful  of  all  the 
sources  of  such  diseases  in  this  country. 

The  intimate  connection  between  the  alimentary  canal  and  the 
liver,  the  fluid  secreted  by  which  is  at  once  the  means  of  com- 
pleting the  digestion  of  our  food*,  and  regulating  the  action  of  the 
intestines,  greatly  increases  the  influence  of  that  canal  through- 
out all  parts  of  the  system;  and  in  particular,  from  the  peculiar 
sympathies  of  the  liver  with  the  central  organs  of  the  vital  system: 
as,  in  its  turn,  the  liver,  through  the  alimentary  canal,  obtains  an 
influence  on  those  of  the  sensitive  system;  which,  from  its  being 
so  ill  supplied  with  nerves  of  sensation,  it  only  in  a  slight  degree 
itself  possesses. 

The  affection  of  the  organ  in  which  the  diseased  state  of  the 
brain  and  spinal  marrow  we  are  considering  originates,  must  have 
two  conditions.  It  must  belong  to  an  organ  little  disposed  to 
change  of  structure,  and  its  immediate  effects  must  not  be  such  as 
directly  threaten  life.  Without  the  former  condition  it  could  not 
be  of  so  chronic  a  nature  as  to  produce  debility  of  the  central  or- 
gans, which,  when  it  arises  from  such  a  cause,  is  always  the  effect 
of  long-continued  or  very  frequently-repeated  irritation.  With- 
out the  latter  it  could  not  be  so  lightly  considered  as   it  usually  is, 

*  See  Sir  Benjamin  Brodie's  paper  entitled  "  Observations  on  the  effects  pro- 
duced by  the  bile  in  the  process  of  digestion,  in  a  letter  to  the  editor,  by  B.  C.  Bro- 
die,  Esq.,  F.  R.  S.,  professor  of  anatomy  and  surgery  to  the  Royal  College  of  Sur- 
geons," in  the  14th  volume  of  the  Quarterly  Journal  of  Science,  Literature,  and  the 
Arts. 
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either  by  the  patient  or  medical  attendant,  not  only  at  an  early  pe- 
riod, but  even  in  its  more  advanced  stages,  to  be  often  almost 
wholly  disregarded. 

The  first  points  of  consequence  which  here  present  themselves, 
are  to  ascertain  the^organs  on  which,  in  such,  cases,  the  offending 
causes  are  most  apt  to  make  their  impression;  and  the  nature  of 
the  diseased  states  produced  in  them.  If  the  latter  can  be  detect- 
ed and  removed,  all  that  follows  is  of  course  prevented.  If  the 
last  stage  has  been  allowed  to  appear,  the  safety  of  the  patient,  as 
I  have  just  had  occasion  to  observe,  depends  on  distinguishing  it 
from  a  case  of  original  disease  of  the  part  now  most  prominently 
affected,  and  tracing  the  disease  to  its  origin;  because,  unless  the 
cause  which  has  produced,  and  is  a  fortiori  capable  of  supporting 
it,  can  be  detected  and  removed,  our  means  must  either  be  alto- 
gether ineffectual,  or  afford  imperfect  and  but  temporary  relief. 

Of  all  our  organs,  the  liver  is  that  which  most  influences  and  is 
most  influenced  by  the  state  of  the  alimentary  canal,  and  in  a  large 
proportion  of  diseases  it  is  the  source  of  some  of  its  most  power- 
ful causes  of  irritation.  I  have,  both  in  the  former  editions  of 
my  Treatise  on  Indigestion,  and  my  Gulstonian  Lectures,  entered 
at  length  into  the  proofs  of  the  extensive  influence  of  the  liver, 
although  an  organ  of  little  sensibility  on  the  sympathies  of  our 
frame;  by  which,  more  than'any  other  cause,  the  consequences  of 
its  morbid  states  are  regulated;  a  circumstance  in  a  considerable 
degree  depending  on  its  intimate  connection  with  that  canal,  but  in 
a  far  greater  degree  on  the  immediate  connection  which  exists  be- 
tween it  and  the  vital  organs  of  the  brain — a  connection  far  more 
powerful  than  exists  between  any  other  part  and  those  organs. 
Even  affections  of  the  mind  are  capable,  through  the  central  or- 
gans of  the  sensitive  and  vital  systems,  of  immediately  deranging 
its  function.  Its  chronic  diseases  cause  melancholy,  as  the  term 
itself  expresses,  and  its  acute  diseases  delirium,  while  the  mind 
remains  steady  to  the  last  in  similar  affections  of  all  the  other  tho- 
racic and  abdominal  Viscera;  for  its  influence  is  great  on  the  cen- 
tral organs  of  the  sensitive  system,  although  it  is  so  ill  supplied 
with  nerves  of  sensation,  arising  from  the  powerful  sympathy  which 
exists  between  the  central  organs  of  the  two  systems,  and  the  di- 
rect influence  of  its  affection^  on  the  alimentary  canal,  one  of  the 
most  sensitive  of  all  our  internal  organs. 

Thus  it  becomes  the  most  fruitful  source  of  the  class  of  diseases 
we  are  considering.  Owing  to  its  little  sensibility,  its  slighter  and 
more  habitual  affections,  notwithstanding  its  great  influence  in  the 
vital  sympathies,  are  often  overlooked,  while,  from  its  function  re- 
gulating that  of  the  alimentary  canal,  its  influence  is  spread  over  the 
most  extensive  and  sensitive  surface  ;  and,  when  to  these  circum- 
stances its  direct  and  powerful  influence  on  the  central  organs  of  the 
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vital  system  is  added,  we  cannot  be  surprised  at  its  effects,  both  in 
causing  and  regulating  the  course  of  disease. 

It  is  a  striking  fact,  and  powerfully  illustrates  what  I  am  now  say- 
ing, that  in  sultry  climates,  particularly  the  East  Indies,  where  our 
sympathies  are  most,  and  for  the  security  of  health  too  active,  al- 
most all  diseases  of  long  standing,  however  they  commence,  termi- 
nate in  disease  of  the  liver  ;  and  even  in  temperate  climates  its  gen- 
eral influence  on  all  important  diseases  may  be  observed.  We  nev- 
er see  any  serious  disease  in  which  its  functions  are  not  more  or 
less  deranged  ;  but  here  its  affections  are  less  observed,  and,  if  I 
may  so  speak,  less  monopolise  disease,  because  they  are  much  less 
than  in  sultry  climates  disposed  to  run  into  deranged  structure;  and 
disease  of  structure  is  more  powerful  than  that  of  function,  in  re- 
lieving all  concurring  diseases. 

If  these  facts  be  such  as  here  stated,  and  by  the  well-informed 
and  experienced  physician  they  are  too  notorious  to  be  questioned, 
— I  say,  if  such  be  the  facts,  and  we  had  understood  the  nature  of 
the  diseases  which  form  our  present  subject,  we  might  have  foretold 
that  the  liver  must  perform  an  important  part  of  their  production; 
and  how  amply  such  a  prediction  would  have  been  confirmed  by  ac- 
tual practice,  did  my  limits  admit  of  it,  I  could  prove  by  reference 
to  many  diseases  of  the  class  we  are  considering. 

Another  circumstance  which  renders  the  states  of  the  liver  of  the 
first  importance  in  these  kingdoms  is,  that  in  them  derangement  of 
its  function  is  of  all  diseases  the  most  hereditary.  We  often  find 
whole  families  at  the  same  time  laboring  under  it  and  its  conse- 
quences. Thus  it  proves  the  most  fruitful  source  of  the  diseases 
we  are  about  to  consider. 

Even  the  slighter  affections  of  the  liver,  we  shall  find,  although 
themselves  unattended  with  danger,  often  are,  from  the  properties 
peculiar  to  it,  of  the  first  importance,  and  have  not  met  with  the  at- 
tention they  deserve.  Because  there  is  no  vital  organ,  even  a  ca- 
pillary vessel  however  minute,  we  have  seen,  that  is  not  directly  in- 
fluenced by,  and  which  cannot  itself  directly  more  or  less  influence, 
every  part  of  the  brain  and  spinal  marrow,  and  the  functions  of  no 
other  organ  so  much  influence,  and  are  so  much  influenced  by  the 
state  of  the  brain,  as  those  of  the  liver.  I  shall  here  enter  particu- 
larly into  the  nature  and  diagnostic  symptoms  of  the  affections  here 
referred  to,  and  afterwards  state  the  facts  which  prove  their  imme- 
diate connection  with  many  of  the  most  fatal  diseases  to  which  we 
are  subject,  and  the  fatality  of  which,  we  shall  find,  depends  on  the 
physiological  errors  which  have  been  pointed  out  in  the  first  part  of 
this  volume. 

As  we  have  not  been  aware,  as  appears  from  what  is  there 
said,  that  the  organs  of  the  leading  power  in  the  vital  system  reside 
in  the  brain  and  spinal  marrow,  and  that  any  cause  disturbing  the 
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functions  of  any  of  these  organs,  supposed  to  be  those  of  the  sensi- 
tive system  alone,  may  directly  influence  any  other  of  the  vital  or- 
gans, and  that  the  state  of  any  of  the  latter  is  capable  of  directly  in- 
fluencing the  vital  organs  of  the  brain  and  spinal  marrow — I  say, 
not  being  aware  of  any  of  these  circumstances,  we  could  not  be  pre- 
pared for  the  observations  I  am  about  to  make  ;  but,  having  before 
us  the  facts  on  which  these  positions  are  founded,  if  we  find  at  the 
same  time  that  the  daily  phenomena  of  disease  prove  that,  on  the 
one  hand,  any  cause  which  permanently  debilitates  the  brain  or  spi- 
nal marrow,  and  still  more  both  of  these  organs,  in  the  same  pro- 
portion tends  to  impair  all  the  vital  functions,  and  at  length  may  de- 
range the  structure  of  any  of  their  organs  ;  and,  on  the  other,  that 
a  permanent  disease  of  any  vital  organ,  however  inconsiderable,  di- 
rectly tends  to  debilitate  the  vital  organs  of  both  the  brain  and  spi- 
nal marrow; — I  say,  if  such  be  both  the  physiological  and  practical 
facts,  it  is  doubly  proved  that  a  fruitful  source  of  disease  has  been  more 
or  less  obscured  by  our  physiological  errors.  Such  are  the  gene- 
ral principles  which  cause  the  morbid  affections  of  the  brain  and  spi- 
nal marrow  jointly  to  be  so  frequent  and  important  ;  in  their  origin 
often  so  obscure,  and  often  so  fatal  in  their  termination. 

We  are  thus  led  to  inquire  into  the  causes  which  tend  to  debili- 
tate the  organs  on  which  the  maintenance  of  all  parts  of  our  frame 
depends,  to  endeavor  to  trace  their  first  beginnings,  and  to  inquire 
into  the  means  of  arresting  a  change  which  necessarily  tends  to  a  fa- 
tal issue. 

I  have  just  had  occasion  to  refer  to  the  facts  which  prove  that, 
of  all  our  organs,  that  one  which,  both  in  consequence  of  its  own 
sympathies  and  those  of  the  organs  with  which  it  is  connected,  most 
influences  the  vital  organs  of  the  brain  and  spinal  marrow,  is  the 
liver.  Certain  affections  of  this  organ  may  be  regarded  as  the  en- 
demic of  these  kingdoms,  there  arising,  as  I  have  already  had  oc- 
casion to  observe,  partly  from  their  hereditary  nature,  and  partly,  we 
have  reason  to  believe,  from  the  changeable  nature  of  our  climate. 
So  frequently  in  this  country  are  the  less  severe  functional  affections 
of  the  liver,  that  if  any  five  persons  we  meet  be  examined,  at  least 
in  one,  perhaps  in  two  of  the  five,  it  will  be  found  more  or  less 
functionally  deranged  ;  that  is,  out  of  any  five,  one  or  two  will  be 
found  to  be  more  or  less  what  is  called  bilious  ;  a  term  which  the 
little  attention  which  has  been  paid  to  slighter  affections  of  the  liver 
has  caused  to  be  used  in  a  very  indefinite  sense,  so  much  so,  that,  in 
attempting  a  more  correct  view  of  the  beginnings  of  the  diseases  we 
are  about  to  consider,  it  will  be  necessary  to  dismiss  this  term, 
which,  we  shall  find,  includes  affections  very  different  in  their  na- 
ture, and  use  less  equivocal  language.  I  am  here,  then,  to  consid- 
er those  slighter  disorders  of  the  liver,  which,  however  in  them- 
selves free  from  risk,  may,  like  any  other  chronic  affection  of  a  vi- 
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tal  organ  of  long  continuance,  in  process  of  time,  sooner  or  later, 
according  to  the  age  and  constitution  of  the  patient,  and  his  family 
tendencies,  through  the  vital  organs  of  the  brain  and  spinal  marrow, 
lay  the  foundation  of  any  one  of  a  large  proportion  of  the  most 
fatal  diseases  to  which  we  are  subject. 

This  gives  to  them  an  importance  which  does  not  at  first  view 
belong  to  them,  for  the  affections  of  the  liver  of  which  I  speak, 
never,  according  to  my  experience,  in  temperate  climates,  inde- 
pendently of  other  concurring  causes,  injures  its  structure.  I 
have  never,  in  this  country,  on  the  one  hand,  seen  organic  disease 
of  the  liver,  produced  by  the  disease,  however  ill  defined,  known 
by  the  name  of  bilious  complaints,  where  such  complaints  depend- 
ed on  an  original  affection  of  the  liver,  namely,  the  state  of  the 
liver  I  am  about  to  describe,  even  where  it  had  lasted  for  the 
greater  part  of  life;  and,  on  the  other,  in  all  the  numerous  cases  of 
disorganised  liver  in  which  I  have  been  consulted,  during  an  extensive 
practice  of  between  thirty  and  forty  years,  they  have  always  been 
found  to  arise  from  other  causes.  I  am  well  persuaded  that  what 
are  accurately  called  bilious  complaints  never  in  this  way  and  in 
this  country  lead  to  danger.  It  is  in  the  way  above  pointed  out 
that  they  ever  produce  a  fatal  result.  But  for  every  case  of  dis- 
organized liver,  I  believe  I  speak  much  within  bounds  when  I  say, 
we  see  a  hundred  of  permanent  functional  derangement  and 
consequent  distention  of  this  organ. 

I  am  now  to  present  to  the  reader  a  careful  review  of  the  na- 
ture and  tendencies  of  this  disease,  and  the  treatment  I  have  found 
most  successful  in  removing  it,  and  finally  correcting  its  tendency 
to  return.  I  shall,  in  the  first  place,  point  out  its  diagnostic  symp- 
toms, by  which  we  shall,  on  the  one  hand,  clearly  perceive  what 
constitutes  the  disease,  and  on  the  other,  be  able  to  ascertain  with 
accuracy  its  state  in  all  its  periods,  without  which  it  is  impossible 
to  conduct  the  only  treatment  which  has  proved  successful  in  a 
disease  which  the  occurrences  of  every  day,  we  shall  find,  with- 
out the  necessary  cautions,  are  liable  both  to  confirm  and  to  ag- 
gravate. By  these  means  we  shall  be  enabled  accurately  to  de- 
fine its  nature,  that  is,  to  trace  the  defect  on  which  it  immediately 
depends;  and  thus  distinguish  it  from  other  diseases,  which  it  so 
nearly  resembles,  that  in  the  present  state  of  our  profession  we 
have  no  diagnostic  applicable  to  all  cases;  some  of  a  very  dif- 
ferent nature,  and  consequently  requiring  very  different,  and  even 
in  some  respects  opposite,  means  of  treatment,  being  known  under 
the  vague  denomination  of  bilious  complaints. 

We  shall  also  thus  be  enabled  to  ascertain  with  accuracy  the 
state  of  the  disease  at  all  periods  of  treatment;  a  condition  we 
shall  find  essential  to  its  successful  treatment,  and  even  for  the  pur- 
pose of  ascertaining  when  the  finally  successful   cure   is  effected. 

16 
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By  such  means  we  shall  be  enabled  to  judge  with  accuracy  of  the 
degree  in  which  its  cause  exists,  in  each  particular  case,  and,  from 
time  to  time,  of  the  effects  produced  on  it  by  the  plan  of  treatment 
adopted;  points  greatly  required  in  a  disease  which  often  produces 
such  disturbances  in  the  nervous  system,  that  both  the  sufferings 
and  the  danger  are  generally  proportioned  more  to  the  excitability 
of  this  s-j/sfem,  than  to  the  degree  in  which  the  cause  of  the  disease 
exists;  a  circumstance  which  we  shall  find  essentially  influences  both 
the  prognosis'  and  treatment.  Having  pointed  out  the  diagnostic 
symptoms  and  their  more  immediate  attendants,  I  shall  then  consid- 
er the  consequences  most  to  be  apprehended  from  the  continuance 
of  the  state  they  indicate,  and  the  symptoms  which  point  out  the  ap- 
proach of  such  consequences  during  the  curable  periods  of  the  vari- 
ous forms  of  this  insidious,  and,  in  these  kingdoms,  frequent  disease. 


Of  the  Nature  and  Diagnostic  Symptoms  of  permanently  distend- 
ed Liver. 

The  liver,  when  healthy  both  in  function  and  structure,  lies  en- 
tirely under  the  ribs.  When  the  structure  is  disordered,  it  is  gen- 
erally, and  sometimes  greatly,  enlarged,  and  therefore  descends  be- 
low the  ribs;  less  frequently  it  is  contracted  in  size.  To  such  cases 
the  present  treatise  does  not  extend.  They  are  well  understood, 
and  from  the  nature  of  the  symptoms  cannot  at  any  period  be  dis- 
regarded. 

It  is  the  functional  derangement  of  the  liver  alone  to  such  I  wish 
to  call  the  reader's  particular  attention,  and  that  after  it  has  be- 
come habitual.  The  liver  is  then  found  uniformly  so  distended, 
from  the  accumulation  of  bile  in  its  ducts,  as  to  descend  below  the 
ribs,  and  it  is  easy  to  ascertain  the  extent  to  which  it  does  so,  be- 
cause, although  there  is  no  hardened  edge  to  be  felt,  as  in  the  case 
of  enlarged  and  indurated  liver,  there  is  a  greater  degree  of  fulness 
than  in  the  corresponding  parts  of  the  left  side  as  far  as  the  liver 
descends;  and  the  patient  feels  the  breathing  more  affected  by  the 
pressure  on  the  full  parts,  than  by  similar  pressure  on  the  corres- 
ponding parts  of  the  loft  side;  while,  as  I  have  ascertained,  both 
alone  and  with  other  physicians,  in  a  perfectly  healthy  subject  r.o 
difference  can  be  detected,  either  by  the  feelings  of  the  patient  or 
the  hand  of  the  physician,  between  the  corresponding  parts  of  the 
two  sides.  The  pressure  being  made  through  the  integuments  and 
muscles,  the  difference  is  not  sensible  to  the  hand  of  the  physician, 
when  it  is  only  the  extreme  edge  of  the  liver  which  comes  below 
the  ribs  but,  however  little  this  is  the  case,  the  pressure  will  al- 
ways cause  the  patient  to  feel  the  breath  more  affected  than  on  the 
other  side,  because  it  will  still  more  or  less  press  the  liver  upwards 
against  the  lungs;  whereas,  when  the  liver  is  wholly  under  the  ribs, 
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its  natural  position,  no  effect  of  this  kind  can  take  place.  The 
standing  position  is  the  most  favorable  for  the  examination,  be- 
cause it  is  in  this  position  that  the  distended  liver  approaches 
nearest  to  the  parieties  of  the  abdomen;  and  as  there  is  no  harden- 
ed edge,  the  degree  and  extent  of  which  we  wish  to  ascertain, 
when  its  structure  is  disordered,  any  action  of  the  muscles  which 
in  this  position  takes  place  is  no  impediment  towards  ascertaining 
with  accuracy  the  degree  to  which  the  liver  is  distended  by  the 
effect  produced  by  the  pressure  on  the  lungs,  and  how  far  at  any 
period  of  the  treatment  it  has  regained  its  healthy  size,  and  conse- 
quently retired  to  the  position  which  a  healthy  liver  always  occu- 
pies. If  there  be  any  difficulty  in  determining  the  degree  of  dis- 
tention, it  will  be  much  lessened  by  desiring  the  patient  to  speak 
while  we  compare  the  effects  of  the  pressure  on  the  two  sides. 

But  the  liver  is  not  the  only  organ  that  is  morbidly  distended 
when  its  function  is  impaired. 

As  the  morbid  distention  of  the  liver  I  here  speak  of  chiefly  arises 
from  the  bile  to  a  greater  or  less  degree  accumulating  in  and  dis- 
tending its  ducts,  this  fluid  cannot  under  such  circumstances,  with 
regularity,  and  in  either  the  proper  quantity  or  quality,  (for  it  always 
acquires  morbid  properties  when  too  long  detained  in  the  liver,) 
be  regularly  supplied  to  the  duodenum,  that  is,  the  first  bowel,  or 
rather  the  second  stomach  ;  for  the  digestion*,  we  have  seen  is  com- 
pleted by  the  food  in  this  bowel  being  mixed  with  the  bile  and  oth- 
er juices,  by  which  and  the  peculiar  action  of  this  bowel  it  is  con- 
verted into  what  in  medical  language  is  called  the  chyle,  in  which 
state,  as  appears  from  what  is  said  in  the  first  part  of  this  volume,  it 
is  prepared  to  enter  the  blood  and  be  converted  into  the  various  or- 
gans of  our  bodies  by  the  process  there  described.  The  chyle, 
therefore,  is  always  imperfect  if  a  due  supply  of  healthy  bile  is  pre- 
vented, and  the  contents  of  this  bowel  fail  in  the  properties  requir- 
ed for  maintaining  its  healthy  action. 

Thus  it  happens,  that  when  there  is  a  morbid  accumulation  of 
bile  in  the  liver,  there  is  more  or  less  a  morbid  accumulation  of 
the  contents  of  the  first  bowel  into  which  the  stomach  discharges 
the  food,  which,  in  the  state  in  which  it  leaves  the  stomach,  we 
have  seen,  we  call  chyme;  and  in  proportion  as  the  liver  becomes 
distended  with  the  bile,  which  its  ducts  have  not  power  fully  to  dis- 
charge, the  first  bowel,  in  consequence  of  the  bile,  one  of  the 
stimuli  which  maintain  its  due  action,  having,  from  detention  in  the 
liver,  acquired  morbid  properties,  and  consequently  failing  duly  to 
excite  it,  allows  its  contents  more  or  less  to  accumulate,  producing 
a  morbid  distention  in  the  region  of  this  bowel  also.  Its  contents 
are  always  more  or  less  transmitted,  but  this  is   effected  less  per- 

*  See  the  experiments  of  Sir  Benjamin  Brodie  on  this  subject — Brand's  Journal 
(Royal  Institution). 
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fectly  than  it  ought  to  be.  I  have  never  seen  one  instance  of  dis- 
tended liver,  if  it  has  lasted  a  considerable  time,  unaccompanied 
by  a  distended  duodenum,  which  is  easily  ascertained  by  die  in- 
creased fulness  felt  by  the  hand  on  pressure  on  the  region  of  this 
bowel,  and  the  pressure  having  the  same  effect  on  the  breath  as 
that  on  the  region  of  the  distended  liver,  but  less  in  proportion  as 
the  distended  bowel  is  less  firm  and  at  a  greater  distance  from  the 
lungs;  and  such  is  the  enlargement  occasioned  by  the  distended 
state  of  these  two  organs,  that  when  their  due  functions  are  resto- 
red, if  the  complaint  has  been  of  long  standing,  women,  even 
when  little  or  no  thinner,  generally  find  it  necessary  to  lessen  the 
width  of  their  staysJYom  three  to  five  inches. 

Now  these  two  states  of  distention  are  the  diagnostic  symptoms 
of  the  disease  I  treat  of;  and  however  much  other  cases  may  re- 
semble it,  where  there  is  no  distention  of  these  organs,  I  have  uni- 
formly found  that  this  particular  state  of  the  liver,  namely,  a  per- 
manently distended  state,  has  had  no  share  in  producing  the  dis- 
ease; and  that  the  treatment  adapted  to  bilious  complaints,  as  here 
defined,  is  of  no  service,  and  consequently  injurious,  except  as  far 
as  may  be  necessary  to  relieve  bilious  symptoms  occasionally  at- 
tending them.  To  prevent  all  ambiguity,  I  have  in  my  later  pub- 
lications called  the  disease  before  us  distended  liver.  Such,  then, 
are  the  diagnostic  symptoms,  according  to  the  present  treatise,  of 
the  common  bilious  complaint,  properly  so  called,  of  these  king- 
doms, when  confirmed,  which  is  so  common  that  it  deserves  the 
name  of  their  endemic;  and  the  rate  at  which  the  cure  of  this  dis- 
ease advances,  or  recedes,  can  at  all  periods  be  determined  by  the 
degree  of  distention  of  the  liver  and  first  bowel;  or  rather,  as  ap- 
pears from  what  has  been  said  above,  the  second  stomach.  It  is 
not  till  the  food  leaves  this  bowel  that  its  digestion  is  completed, 
and  it  is  duly  prepared  to  enter  the  blood  by  means  of  the  absor- 
bent vessels  of  the  remaining  bowels;  which  convey  it  to  be  acted 
upon  by  the  chemical  power  of  the  nervous  influence,  conveyed  to 
the  contents  of  the  capillary  vessels  by  the  nerves,  by  which  the 
chyle  thus  conveyed  is  converted  into  the  various  organs  of  our 
bodies  and  their  state  of  health  maintained,  as  explained  in  the  first 
part  of  this  volume. 

We  are  now  to  consider  the  more  remote  and  less  uniform  con- 
sequences of  a  permanently  distended,  although,  as  far  as  the 
structure  is  concerned,  a  healthy  state  of  the  liver.  In  some, 
even  the  permanently  distended  state  of  the  liver,  and  conse- 
quently of  the  first  bowel,  when  not  considerable,  and  in  those  of 
strong  nerves,  continues  to  be  of  trifling  importance;  so  much  so, 
that  the  subject  of  them  considers  his  general  health  good.  And 
such  is  on  the  whole  the  case;  the  chief  inconveniences  being  a 
tendency  to  flatulence  and  languid  bowels,  sometimes  occasional 
heart-burn,  symptoms  which  in  such  cases  are  easily  relieved,  and 
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but  Utile,  if  at  all,  affect  the  general  health;  and  in  this  state  I  have 
known  some,  although  such  cases  are  rare,  remain  for  the  greater 
part  of  life;  the  symptoms  which  belong  even  to  a  permanently 
distended  state  of  the  liver  and  duodenum  in  such  habits  being 
much  less  important  than,  considering  the  nature  of  the  functions 
of  these  organs,  we  should  be  inclined  to  suppose.  It  is,  how- 
ever, necessary  to  regard  these  as  exceptions  to  the  general  case, 
in  which  the  permanent  distention  of  these  organs,  however  slight, 
brings  on,  more  or  less,  after  the  lapse  of  a  certain  time,  a  perma- 
nent fret  of  nerves,  with  the  consequences  above  described.  The 
exceptions  arise  from  an  extraordinary  power  of  the  brain  and 
spinal  marrow  in  consequence  of  Which  the  nervous  fret  never 
becomes  permanent.  It  is  necessary  carefully  to  distinguish  this 
disease  from  the  temporary  distention  of  the  liver  not  uncommon 
in  fits  of  indigestion,  for  even  in  such  cases  it  will  now  and  then 
for  a  few  days  attend  disordered  stomach. 

The  difference  consists  in  their  being  no  permanent  distention 
established,  either  in  the  liver  or  duodenum,  in  the  latter  case; 
and  both  liver  and  duodenum,  if  the  latter  also  has  partaken  of  it, 
soon  recover  from  the  temporary  debility  caused  by  the  oppressed 
stomach;  and  thus  two  or  three  moderate  doses  of  calomel  taken 
at  night,  and  carried  off  early  next  morning  by  any  ordinary  aperi- 
ent, puts  an  end  to  the  attack;  but  if  such  attacks  be  frequently  re- 
peated, or  causes  occur  to  prolong  them  for  a  considerable  length 
of  time,  a  permanent  debility  and  consequent  distention  of  the  liv- 
er is  established,  and  its  necessary  consequence,  a  permanent  dis- 
tention of  the  duodenum.  It  then  depends  on  the  state  of  the 
nervous  system,  whether  this  affection  of  these  organs,  although 
now  established,  prove  still  one  of  comparatively  little  importance, 
or  one  of  the  most  formidable  of  all  the  chronic  diseases  to  which 
we  are  subject;  for  as  in  our  profession  the  distinction  between  this 
and  the  temporary  affection  is  not  at  present  made,  if  the  patient 
is  saved  from  the  usual  consequences  of  the  former,  it  must  be  by 
the  strength  of  his  constitution  alone.  At  present  the  practitioner 
is  not  even  aware  of  the  existence  of  the  state  of  parts  which  con- 
stitutes a  confirmed  debility  of  the  liver. 

In  some  constitutions  in  which  the  nervous  system  is  particularly 
powerful,  the  above  state  of  parts,  we  have  just  seen,  may  con- 
tinue for  the  greater  part  of  life  without  occasioning  such  an  irri- 
tation of  nerve  as  causes  serious  and  permanent  distress;  but  the 
usual  consequence  is,  that  in  the  course  of  a  few  years,  particu- 
larly where  other  causes  of  nervous  irritation  have  occurred,  the 
symptoms  indicating  a  general  fret  of  nerves  become  permanent. 
Under  such  circumstances  the  disease  always,  and,  as  appears 
from  what  is  said  in  the  first  part  of  this  volume,  necessarily  preys 
on  the  brain  and  spinal  marrow,  the  only  organs  which  supply  the 
nervous  influence,  on  which  all  the  more  complicated    vital  func- 
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tions  depend.  Thus,  by  degrees,  their  vital  organs  being  debili- 
tated, the  supply  of  this  influence  gradually  fails,  and  if  there  be 
any  other  vital  organ  rendered  weaker  than  the  rest  by  previous 
disease  or  any  other  cause*,  this  organ  yields  to  the  generally  dis- 
eased state  of  the  system,  and  then,  the  central  organs  having  been 
debiltated,  the  danger  is  extreme;  and  its  treatment,  to  give  any 
chance  of  recovery,  depends  on  the  removal  of  the  original  cause, 
the  distended  state  of  the  liver  and  duodenum,  of  which  if  the 
practitioner  is  not  aware,  the  case  is  necessarily  fatal. 

One  of  the  most  frequent  of  the  occasional  attendants  of  a  per- 
manently distended  liver  is  tenderness  on  pressure  in  the  region 
of  the  pylorus,  where  the  morbid  fulness  is  chiefly  perceived;  a 
symptom,  we  shall  find,  of  great  importance  in  the  treatment,  ren- 
dering it  both  more  complicated  and  tedious,  and  arising  from  a 
chronic  imflammatory  state  of  the  pylorus,  more  or  less  extending 
to  parts  in  its  neighborhood.  I  have  often  found,  on  dissection, 
the  pylorus,  in  those  who  had  long  labored  under  permanent  in- 
digestion, as  red  as  if  it  had  been  affected  with  acute  inflamma- 
tion. It  is  evident  that  while  other  parts  of  the  stomach  are  ex- 
posed to  the  undigested  contents  which  happen  to  lie  next  them, 
the  pylorus  is  exposed  to  the  whole.  All  must  pass  by  this 
orifice. 

I  have  never  seen  an  instance,  however,  in  which  this  tender- 
ness was  attended  with  pain  or  any  other  symptom  of  acute  inflam- 
mation. The  patient  is  never  sensible  of  its  presence,  till  pointed 
out  by  the  effect  of  pressure  on  the  part.  The  pains  occasion- 
ally attending  distended  liver  appear  to  be  all  of  a  spasmodic  or 
rheumatic  nature,  and  generally  referred  to  the  stomach,  or  other 
muscular  parts. 

The  inflammatory  state  of  the  pylorus  spreads  to  the  left  edge 
of  the  liver,  and  in  some  cases  to  a  considerable  distance  along 
this  organ,  or,  on  the  other  hand,  along  the  stomach,  as  may  be 
ascertained  by  pressure  on  those  parts.  More  rarely  there  is  a 
sense  of  tenderness  also  in  the  region  of  the  distended  duodenum; 
but  this,  unless  very  considerable,  often  requires  but  little  atten- 
tion, as  it  very  frequently  disappears  when  the  tenderness  of  the 
pylorus  is  relieved. 

Of  such  consequence  is  this  tenderness  in  the  treatment,  that 
I  cannot  recollect  a  single  instance  in  which  the  liver  has  ever 
retired  into  its  proper  place  till  the  tenderness  was  subdued; 
the  removal  of  which,  therefore,  we  shall  find,  forms  an  im- 
portant part  of  the  treatment,  its  presence  always  more  or  less,  and 
often  greatly,  protracting  the  cure.     Being  of  an  inflammatory  na- 

*  The  liver  itself,  we  have  seen,  never,  in  this  country,  under  such  circumstan- 
ces, becomes  the  seat  of  diseased  structure.  But,  were  no  particular  vital  organ  so 
debilitated  as  to  fix  the  disease  in  it,  the  whole  of  the  vital  organs  would  yield  to  the 
offending  cause  sufficiently  to  render  the  result  equally  fatal. 
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ture,  it  tends  to  bind  up  the  surfaces,  whereas  the  object  of  the 
treatment  is  to  relax  them,  and  cause  a  free  flow  of  the  secretions. 
The  tenderness  accompanies  more  than  two-thirds  of  the  cases  of 
distended  liver,  and  appears  to  depend  on  the  inflammatory  habit 
of  the  patient,  those  who  are  most  disposed  to  it  being  also  most 
disposed  to  feverish  heat,  more  or  less  tendency  to  which  accom- 
panies a  large  proportion  of  cases,  being  induced  by  the  various 
irritations  which  attend  the  more  severe  cases.  Such  may  be  re- 
garded as  the  first  stage  of  permanently  distended  liver,  which  in 
those  of  strong  nerves,  we  have  seen,  will  sometimes  continue  for 
the  greater  part  of  life  without  assuming  any  more  serious  form. 

When  it  makes  the  next   step,  the  patient's  state   is  essentially 
altered. 


On  the  first  Stage  of  the  Debility  of  the  Brain  and  Spinal  Mar- 
row, being  the  second  Stage  of  Distended  Liver. 

Although  in  those  of  strong  nerves  a  distended  state  of  the  liv- 
er, we  have  just  seen,  in  a  certain  degree  may  remain  for  an  un- 
limited time,  particularly  if  unattended  by  pain  on  pressure,  with- 
out producing  any  serious  consequences;  in  many,  and  certain- 
ly in  the  majority  of  cases,  this  and  the  distended  state  of  the  duo- 
denum, which,  we  have  seen,  always,  and  indeed'  necessarily,  ac- 
companies it,  gradually,  unless  the  distention  is  very  trifling,  begin 
to  fret  the  nerves  of  these  organs.  As  soon  as  this  takes  place, 
the  nature  of  the  disease  is  altogether  changed.  It  is  now  no  lon- 
ger a  mere  affection  of  the  digestive  organs,  but  a  disease  of  the 
whole  system,  combined  with  the  disease  of  those  organs  from 
which  it  originated,  and  having  its  centre  in  the  brain  and  spinal 
marrow. 

The  vital  system  is  a  whole,  which  if  fretted  in  any  one  part  is 
apt  to  become  fretted  in  all. 

The  disease  is  thus  rendered  one  of  the  whole  system,  and  the 
symptoms  which  then  arise  are  of  infinite  variety,  varying  with  the 
endless  variety  of  constitutions,  and  agreeing  only  in  this,  that 
they  produce  more  or  less  in  different  cases  a  disturbed  and  rest- 
less state  of  the  system;  for  although  the  disease  originates  in  the 
vital  organs,  the  sensitive  system  doubly  partakes  of  it,  we  have 
seen,  through  the  central  organs  of  the  vital  system  and  the  sensi- 
tive nerves  of  the  bowels.  The  more  severe  symptoms  at  first 
are  in  general  only  occasional;  but,  if  no  effectual  means  of  obviating 
them  be  employed,  almost  always  more  or  less  increase  in  frequen- 
cy, and  some  degree  of  them  becomes  permanent.  The  patient 
now  feels  relief  necessary,  and  it  is  under  such  circumstances  that 
he  usually  applies  for  medical  assistance,  at  least  in  the  physician's 
department  of  the  profession. 
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It  is  evident,  from  what  is  said  in  the  first  part  of  this  volume, 
how  imperfect  must  be  the  view  of  the  tendencies  of  this  state  of 
the  disease,  while  the  phosiological  errors  which  prevail  in  our 
profession  continue  to  influence  our  views. 

The  brain  and  spinal  marrow,  supposed  to  he  merely  the  or- 
gans of  the  sensitive  system,  are  here  the  organs  the  functions  of 
which  are  chiefly  implicated;  those  on  which  the  nervous  fret  in- 
duced by  the  disease  of  the  digestive  organs  preys,  and  to  the  state 
of  which,  if  we  look  to  the  tendencies  of  the  disease,  our  atten- 
tion must  be  chiefly  directed:  and  in  its  treatment  we  must  never 
lose  sight  of  the  source  from  which  it  sprung,  for  if  the  source  of 
the  evil  be  allowed  to  remain,  we  in  vain  attempt  to  remove  its 
consequences;  and  to  this  cause  we  shall  find  many  thousands 
yearly  fall  a  sacrifice  in  this  country.  From  the  nature  and  course 
of  the  disease  being  so  little  understood  at  present,  its  different 
stages  are  regarded  as  distinct  diseases.  The  connection  between 
the  original  debility  of  the  digestive  organs  and  the  last  and  fatal 
stage  of  the  disease  not  being  understood,  the  former  is  generally 
lost  sight  of;  the  whole  attention  being  engrossed  by  the  last  super- 
vening disease,  the  consequence  of  the  failure  of  function  in  the 
brain  and  spinal  marrow;  for  these  being  the  only  organs  which 
supply  the  nervous  influence  necessary  to  the  existence  of  all  our 
organs,  when  this  supply  is  to  a  certain  degree  impaired,  not  only 
their  functions,  but,  as  we  have  seen,  their  structure  also  is  endan- 
gered; and  the  function  of  any  vital  organ  from  other  causes  weak- 
er than  the  rest  then  often  begins  to  fail;  and  if  the  original  cause 
is  not  relieved,  the  disease  of  function,  in  consequence  of  the  cen- 
tral organs  having  been  debilitated,  soon  runs  into  disease  of  struc- 
ture, forming  the  last,  and,  if  the  history  of  the  case  has  not  been 
taken  into  account,  the  necessarily  fatal  stage  of  the  disease. 

In  some  instances  the  degree  of  suffering  is  very  great;  and 
what  particularly  points  out  its  nature  is,  that  this  stage  of  the  dis- 
ease is  often  hastened  by  some  other  cause  of  nervous  suffering 
concurring  with  that  of  the  distended  organs. 

Anything  which  greatly  affects  the  feelings,  or  any  effort  which 
for  a  considerable  time  strains  the  mind,  may,  in  concurrence  with 
the  disease,  hasten  on  the  stage  I  now  speak  of,  or  produce  it  when 
it  would  not  otherwise  have  occurred;  for  the  sympathy  between 
the  vital  and  sensitive  organs,  we  have  seen,  is  mutual.  It  is  not 
uncommon  in  such  cases  to  hear  the  patient  say,  the  fretting  which 
caused  my  present  distress  was  what  I  suffered  on  such  an  occa- 
sion, or  it  came  on  after  I  had  strained  my  mind  by  too  severe  appli- 
cation. But,  being  further  questioned,  he  will  recollect  that  he 
had  previously  some  symptoms  of  indigestion,  or  of  other  chronic 
disease.  When  the  first  of  these  has  been  the  case,  I  know,  be- 
fore I  make  the  examination,  that  the  liver  is  morbidly  distended, 
and  I  never,  under  such  circumstances,  found  it  otherwise. 
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But  whatever  be  the  sufferings  induced  by  this  state  of  the  dis- 
ease, it  is  still  free  from  immediate  danger;  and  when  it  takes  no 
other  step,  very  severe  suffering  may  continue  for  many  years,  as 
I  have  before  observed,  without  any  symptoms  of  immediate  dan- 
ger supervening.  The  only  exception  to  this  observation  is,  that 
those  in  this  stage  of  the  disease  are  liable  to  occasional  attacks  of 
bilious,  often  terminating  in  nervous  fever;  which,  however,  does 
not  frequently  occur,  and  is  rather  a  tedious  than  a  dangerous  dis- 
ease; but  the  next  step  in  the  progress  of  the  disease  before  us 
always  leads  to  danger,  and,  in  many  cases,  of  the  most  pressing 
nature. 


On  the  second  and  last  Stage  of  the  Debility  of  the  Brain  and 
Spinal  jyiarroio.,  being  the  third  and  last  Stage  of  distended 
Liver. 

We  have  seen,  from  the  facts  referred  to  in  the  first  part  of  this 
treatise,  that  the  brain  and  spinal  marrow,  so  far  from  being  mere- 
ly organs  of  the  sensitive  system,  as  at  present  supposed  even  by 
the  best  informed  of  our  profession*,  supply  an  agent  necessary  to 
all  the  more  complicated  functions  on  which  the  existence,  growth, 
and  well-being  of  every  organ  both  sensitive  and  vital  depend; 
and  it  farther  appears,  from  the  facts  there  stated,  that  these  or- 
gans, the  brain  and  spinal  marrow,  are  the  only  organs  which  sup- 
ply that  agent,  namely,  the  nervous  influence  properly  so  called, 
which  is  conveyed  from  particular  parts  of  the  brain  and  spinal  mar- 
row by  the  nerves  of  the  sensitive  system,  and  from  all  parts  of 
these  organs  by  the  nerves  of  the  vital  system;  the  powers  of  all 
parts  of  them  being  combined  and  applied  by  the  ganglions,  plex- 
uses, and  other  nerves  of  the  ganglionic  system.  So  complicated 
is  the  nervous    influence  required  for  the  functions  of  the  vital  or- 

sans- 

If  such  be  the  facts,  it  is  evident  that  any  cause  impairing  the 
nervous  functions,  unless  it  be  a  local  cause  impeding  the  passage 
of  the  nervous  influence  through  particular  nerves,  must  have  this 
effect  through  the  brain  or  spinal  marrow,  or  both.  Thus  all  gen- 
eral failure  of  the  nervous  functions  is  referable  to  a  debilitated  or 
other  morbid  state  of  one  or  both  of  these  organs;  and  we  have 
seen  it  must  be  equally  of  both,  when  arising  from  causes  affecting 
any  vital  organ,  all  of  which  influencing,  as  well  as  being  influ- 
enced by,  all  parts  of  both.  But  as  we  have  found  that  all  the 
functions  of  assimilation,  secretion,  and  excretion  depend  on  the 
vital  organs  of  the  brain,  and  spinal  marrow,  the  healthy   action  of 

*  See  the  quotation  from  Dr.  Allison's  Treatise  given  in  the  first  part  of  this  vol- 
ume. • 

17 


128  ON    THE    DISEASES    OF 

these  organs  cannot  be  impaired,  whether  by  a  local  or  genera] 
cause,  without  a  tendency  to  failure  in  functions,  which  endangers 
all  our  organs,  vital  as  well  as  sensitive;  the  former  always  direct- 
ly, the  latter  either  directly  or  through  the  vital  organs.  Such  is 
the  state  at  length  induced  by  what  have  been  called  bilious  com- 
plaints, understood  in  the  sense  above  explained,  that  is,  by  a 
permanently  distended  state  of  the  liver  and  duodenum,  or  long- 
continued  chronic  disease  of  any  other  organ  after  it  has  induced  a 
general  and  permanent  fret  of  nerves;  an  effect  which  always,  and, 
from  its  nature,  necessarily,  more  or  less  rapidly  increases,  if  not 
checked  by  proper  treatment,  till  the  whole  powers  of  the  system 
are  destroyed.  I  have  never  seen  one  case  in  which  the  efforts  of 
nature  removed,  or  even  brought  more  than  temporary  and  very 
imperfect  relief  under  such  circumstances,  that  is,  after  a  general 
and  permanent  fret  of  nerves  had  once  been  established.  Any 
organ  which  happens  to  be  most  inclined  to  disease,  by  the  original 
laws  of  our  frame,  previous  disease,  or  any  other  cause,  will  under 
such  circumstances  most  readily  suffer;  and  by  its  suffering,  ac- 
cording to  a  well-known  law  of  our  frame,  divert  the  effects  of  the 
general  derangement  from  other  parts. 

The  symptoms  thence  arising  are  the  last  train  of  morbid  af- 
fections produced  by  a  permanently  distended  liver;  and  this,  we 
have  seen,  is  the  only  way  in  which  it  proves  fatal  in  our  climate. 
It  is  in  this  last  stage  alone  that  the  danger  is  immediate,  but  here 
it  is  often  much  greater  than  at  first  view  appears. 

As  in  most  other  diseases  not  arising  from  mechanical  violence, 
the  derangement  of  the  organ  last  affected  is  at  first  only  functional. 
But  being  now  the  most  prominent  part  of  the  disease,  it  obscures 
the  preceding  symptoms,  which  are  often  in  a  great  degree  over- 
looked; and  the  more  readily,  that  the  supervening  disease  general- 
ly more  or  less  relieves  that  which  produced  it;  and  if  the  practi- 
tioner be  not  aware  of  the  nature  of  the  state  of  the  system  which 
has  previously  debilitated  the  powers  of  life,  he  cannot  be  prepared 
for  the  rapidity  with  which  the  functional  in  such  cases  is  often  fol- 
lowed by  structural  derangement. 

The  disease  I  have  been  describing,  we  have  seen,  consists  of 
three  distinct  stages. 

The  first  is  merely  a  distended  state  of  the  liver  and  duodenum, 
and  generally  slight  derangements,  chiefly  of  the  alimentary  canal, 
which  accompany  it;  free  from  danger,  and  causing  but  occasional, 
and,  in  general,  trifling  local  uneasiness. 

The  second  stage  is  distinguished  by  a  general  and  permanent 
fret  of  nerves  having  supervened,  causing  varied  and  often  severe 
suffering,  but  still  without  immediate  danger. 

The  third  and  last  stage  is  characterised  by  an  affection  of  some 
other  vital  organ,  the  brain  and  spinal  marrow  at  length  being  so 
debilitated  by  the  continuance  of  the  nervous  fret,  that  they  are  no 
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longer  capable  of  supplying  sufficient  nervous  influence  for  the 
healthy  functions  of  all  the  vital  organs,  and  the  organ  most  inclin- 
ed to  disease  fails  in  its  functions;  and  this  failure  soon  runs  to  fail- 
ure of  structure,  in  consequence  of  the  debility  of  the  central  or- 
gans. Here  the  suffering  may  be  little,  if  at  all,  increased,  and  is 
sometimes  alleviated,  because  the  supervening  disease  often  relieves 
many  of  the  previous  symptoms;  but  the  danger,  for  the  reasons 
just  mentioned,  is  often  great,  of  course  greater  or  less  according 
to  the  nature  of  the  organ  on  which  the  disease  fixes,  the  severity 
of  the  symptoms  which  last  supervene,  and  the  degree  in  which  the 
vital  organs  of  the  brain  and  spinal  marrow  have  been  previously 
debilitated. 

At  different  times  of  life  different  organs  are  most  disposed  to 
disease:  hence  it  is  that  pulmonary  consumption  is  frequently  the 
fatal  termination  of  distended- liver  in  early  life,  palsy  and  apoplexy 
in  late  life;  and  wherever,  after  the  fret  of  nerve  has  become  per- 
manent, there  is  any  disposition,  from  whatever  cause,  to  disease 
m  any  particular  organ,  the  state  of  that  organ  should  be  watched 
with  care. 

Such  are  the  nature  and  frequent  course  of  the  disease  I  have 
been  describing,  or  of  any  other  chronic  disease  of  a  vital  or- 
gan of  long  continuance,  which  is  little  subject  to  change  of 
structure.  We  have  seen  an  instance  of  its  arising  from  such  an 
affection  of  the  alimentary  canal  alone,  and  running  through  "all  its 
stages  to  the  last  fatal  and  rapid  termination,  although  the 
usual  course  of  distended  liver  seldom  wholly  arises  from  any 
affection  of  this  canal.  But  as  it  is  not  only  the  most  fre- 
quent of  all  such  diseases,  but  therebeing  no  other  organ  in  this 
country  capable  of  such  long-continued  functional,  without 
running  to  structural  derangement*,  and  no  other  disease  in  this 
country  is  of  so  hereditary  a  nature  as  that  which  I  have  called 
distended  liver;  it  proves  the  most  frequent  source  of  the  succes- 
sion of  the  diseased  actions  which  has  been  described;  and  if  we 
compare  the  frequency  of  its  fatal  termination  with  that  of  other 
serious  diseases,  I  have  no  hesitation  in  saying  it  will,  in  our  pres- 
ent plans  of  treatment,  be  found  eventually  one  of  the  most  fatal 
of  all  the  diseases  of  our  climate,  although,  under  certain  circum- 
stances, the  fatal  termination  is  often  long  protracted.  When  to 
this  we  add  the  frequency  of  the  slighter  cases,  and  observe  how 
much  other  diseases  are  modified  by  the  influence  of  the  liver* 
in  consequence  of  its  sympathising,  to  a  degree  that  no  other  or- 
gan does,  with  the  central  organs  of  the  vital,  and,  through  the 
alimentary  canal,  with  those  of  the  sensitive  system  also,  we  have 
a  correct  view  of  the  great   importance  of  the  liver  both  in  crea- 

*  This  is  not  the  case  in  India  and  some   other  countries,  in  which  the  liver  is  pe. 
culiarly  subject  to  disease  of  structure. 
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ting  and  modifying  disease;  and  need  not  be  surprised  that,  in  the 
countries  where  our  sympathies  are  most  active,  all  diseases,  in 
whatever  way  they  commence,  if  long  protracted,  terminate  in 
affections  of  this  organ,— a  fact  strikingly  illustrative  of  all  1  have 
said  on  this  part  of  the  subject. 

How  comes  it,  it  may  be  asked,  if  such  be  the  facts,  that  they 
have  demanded  so  little  of  our  attention?  The  facts  have  not  been 
overlooked;  they  are  well  known,  and  will  at  once  be  generally 
acknowledged.  The  correct  inferences  from  them  are  what  have 
been  overlooked.  They  have  not  been  so  connected  in  the  mind 
as  to  enable  us  to  arrive  at  those  inferences,  because  there  was  a 
necessary  link  wanting  here,  as  in  ail  other  cases  of  this  kind,  in 
the  chain  of  our  reasoning.  There  has  been  all  along,  as  appears 
from  what  is  said  above,  a  general  feeling  in  our  profession,  that 
the  brain  and  spinal  marrow  are  organs  of  the  sensitive  functions 
alone,  and  we  have,  therefore,  looked  to  them  as  influencing  dis- 
ease no  farther  than  it  is  found  to  be  influenced  by  these  functions. 
We  are  not  aware  that  nervous  irritation,  long  supported  by  a 
pause  however  in  itself  of  little  importance,  is  tending  directly  to 
impair  the  vigor  of  the  organs  of  the  leading  power  in  the  vital 
system,  with  the  failing  powers  of  which  the  vigor  of  all  other  or- 
gans must  fail.  By  a  knowledge  of  the  facts  here  referred  to,  we 
are  enabled  to  compare  the  ultimate  with  the  immediate  effect  of 
causes  which,  in  their  early  effects,  appear  so  trivial;  and  when  the 
former  show  themselves,  by  tracing  them  to  their  source,  clearly 
to  perceive  the  course  we  must  pursue  to  obviate  them:  for  it  will 
ever  be  vain  to  attempt  the  cure  of  a  disease,  if  the  cause  which 
produced  it  be  allowed  to  operate,  particularly  when  the  cause  ex- 
ists in  our  own  frame,  and  from  its  nature  is  by  habit,  except  as  far 
as  it  is  relieved  by  the  supervening  and  more  fatal  disease,  every 
day,  while  overlooked,  gaining  additional  power. 

Such  are  the  circumstances  which  give  to  functional  disease  of 
the  liver  an  importance  which  at  first  view  appears  little  to  belong 
to  it,  and  which,  in  an  early  stage  of  my  practice,  turned  my  mind 
to  a  careful  observation  of  its  effacts;  for  it  is  now  more  than  five- 
and-twenty  years  since  I  was  aware  that  the  leading  power  in  the 
vital  system  originates  in  the  brain  and  spinal  marrow;  the  proofs 
of  which  were  long  ago  laid  before  the  Royal  Society  of  London, 
which  did  me  the  honor  to  republish  them  in  a  connected  form,  in 
their  Transactions  for  the  year  1836. 

The  intelligent  reader  will  perceive  by  what  has  been  said,  that 
the  importance  of  the  liver,  in  the  cases  before  us,  does  not  arise 
from  the  frequency  of  the  foregoing  affection  of  it  alone,  but  on  this, 
together  with  the  liver  being  possessed  of  those  properties,  which 
more  than  any  other  organ  fit  it  for  laying  the  foundation  of  such  a 
train  of  diseased  actions  as  has  been  detailed.  It  is  of  all  our  vital 
organs  the   most  subject,  in  this  country,  to  chronic  debility,  and, 
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with  the  exception  of  the  brain  and  spinal  marrow  themselves,  of 
more  extensive  influence  with  respect  to  other  vital  organs,  than 
any  other  of  our  frame,  and  the  least  of  all  those  organs,  in  such 
climates  as  our  own,  subject  to  change  of  structure  from  such  func- 
tional disease  as  is  capable  of  producing  the  effects  above  enume- 
rated. Thus  we  find  it  possessed  of  all  those  qualities  which  we 
have  seen  tend,  by  its  chronic  affections,  to  produce  a  debilitated 
state  of  the  central  organs  of  the  vital  system. 

On  the  supervening  local  affection  which  characterises  the  last, 
and  at  present  generally  fatal,  stage  of  the  disease,  I  am  now  to 
make  the  necessary  observations,  in  order  to  prepare  us  for  enter- 
ing on  the  treatment  of  this  stage. 

As,  in  treating  of  the  first  stage,  I  selected  the  distended  liver 
as  the  most  frequent  cause  of  the  class  of  diseases  we  are  consid- 
ering, and  the  observations  it  was  necessary  to  make  respecting  it 
are  more  or  less  applicable  to  any  other  similar  affection  occurring 
under  the  same  circumstances,  and  having  the  same  tendencies;  I 
shall,  in  like  manner,  in  considering  the  local  affection  which  char- 
acterises the  last  stage  of  the  disease,  select  that  in  which  it  most 
frequently  terminates  in  these  kingdoms — pulmonary  consumption; 
and  many  of  the  observations  which  apply  to  it  will  be  found  more 
or  less  applicable  to  any  other  affection  of  a  similar  origin,  that  is, 
occurring  under  the  same  circumstances. 

Another  reason  for  the  selection  of  this  disease  is  the  vast  dif- 
ference in  the  nature,  and,  consequently,  the  tendencies  of  the  ori- 
ginal and  symptomatic  affections  of  the  lungs,  which  has  attracted 
too  little  attention. 

The  circumstances  which,  in  pulmonary  consumption,  render 
the  distinction  between  the  original  and  symptomatic  disease, 
doubly  important,  are,  that  the  former  is  often  an  incurable  disease 
from  the  commencement — so  little  is  the  power  of  our  remedies 
over  the  original  affections  of  the  lungs;  while,  in  almost  all  cases, 
the  latter  can  be  arrested  in  its  early  stages,  and  often  in  all  stages 
previous  to  the  structure  of  the  lungs  being  actually  diseased, 
which  in  most  cases  occurs  at  a  later  period  of  the  symptomatic 
than  idiopathic  affection;  and  for  every  case  of  the  original  dis- 
ease in  these  kingdoms,  we  meet  with  at  least  twenty,  but,  accord- 
ing to  my  experience,  many  times  more,  of  the  symptomatic. 

It  also  deserves  attention,  that  the  latter  is  that  in  which  the 
hereditary  predisposition  is  by  far  the  most  powerful  cause  of  its 
greater  frequency.  I  have  never  in  a  single  instance  known  two 
members  of  the  same  family  fall  a  sacrifice  to  the  original  disease, 
while  I  have  seen  almost  whole  families  swept  off  by  the  sympto- 
matic form — that  form,  although  as  certainly  fatal  as  the  other,  if 
the  structure  of  the  lungs  has  been  allowed  to  become  seriously 
diseased,  but  which,  in  its  earliest  stage,  is,    I  believe,  always  cu- 
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rable.  A  most  gratifying  proof  of  this  is,  that  I  have  had  the  sat- 
isfaction of  seeing  in  many  families,  in  which  one  after  another  had 
fallen  a  sacrifice  to  symptomatic  phthisis,  its  ravages  wholly  and 
finally  prevented;  and  that  by  means  of  easy  application:  so  that 
there  is  reason  to  believe  that  when  the  proper  treatment  becomes 
general,  as  this  form  of  consumption  is  by  far  the  most  frequent, 
the  disease  which  at  present  destroys  annually  so  many  thousands 
in  these  kingdoms  will  be  comparatively  rare. 

It  is  a  striking  fact,  and  shows  how  essentially  different  is  the 
nature  of  these  cases,  that  in  the  extensive  practice  of  between 
thirty  and  forty  years,  I  have  never  seen  the  two  forms  of  the 
disease  in  the  same  family. 

I  can  even  go  farther  than  this,  for  I  cannot  recollect  one  in- 
stance of  the  original  disease  of  the  lungs  having  appeared  in  two 
individuals  of  the  same  family.  According  to  my  experience,  it 
cannot  therefore  be  regarded  as  an  hereditary  disease.  Nor,  ac- 
cording to  that  experience,  can  the  common  form  of  the  disease  be 
strictly  regarded  as  such,  because,  as  it  only  appears  in  the  symp- 
tomatic form,  and  is  uniformly  averted  by  preventing  the  original 
disease,  which  therefore  appears  essential  to  its  production,  the 
disease  itself  hardly  deserves  the  name  of  hereditary. 

There  can  be  no  doubt  of  a  weakness  of  lungs  being  hereditary; 
but  if  the  circumstances  just  stated  be  correct,  and  I  have  wit- 
nessed them  too  often  for  a  doubt  to  remain  on  my  mind,  this 
weakness  of  lungs  will  only  produce  pulmonary  consumption  when 
other  circumstances  concur  with  it;  and  these  circumstances  are 
generally  under  our  control  in  this  form  of  the  disease,  although, 
when  the  structure  of  the  lungs  has  been  allowed  to  become  seri- 
ously injured,  it  is  as  fatal  as  that  which  originates  in  the  lungs 
themselves.  I  believe  it  may  almost  always,  from  my  own  expe- 
rience I  would  say  always,  if  it  does  not  arise  from  a  settled 
grief  which  cannot  be  removed,   be  arrested  at  an  early  period. 

My  experience  has  furnished  me  with  no  other  case  which  is 
beyond  our  control,  if  the  proper  plan  of  treatment  be  adopted 
from  the  commencement  of  the  disease.  Here  the  debility  of 
the  central  organs  of  the  sensitive  spreads  to  those  of  the  vital 
system,  and  thus  debilitates  the  vital  organs  of  the  brain  and 
spinal  marrow  as  any  other  continued  fret  of  nerve  is  found  to  do. 

It  will  appear  from  all  that  has  been  said,  that  it  is  the  function- 
al, not  organic,  affection  of  the  liver,  which  lays  the  foundation 
of  the  symptomatic  pulmonary  consumption  of  which  1  speak. 
The  organic  affection  of  the  liver  is  too  evident  a  disease  to  be 
disregarded;  and  when  disease  of  structure  has  taken  place  in  the 
liver,  no  well-informed  physician  can  be  misled  respecting  the  na- 
ture of  the  disease.  It  is  when  the  affection  of  the  liver  contin- 
ues merely  functional,  but  lasts  till  it  establishes  a  permanent  fret 
of  nerves,  which,  if  there  be   no   original   debility  of  the  nervous 
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system,  generally  requires  the  continuance  of  some  years,  that  it 
produces  the  symptomatic  affection  of  the  lungs  I  now  speak  of. 

This  circumstance  has  tended  to  confirm  the  error  which  has 
prevailed;  because,  according  to  law  of  our  frame  which  I  have  had 
freqnent  occasion  to  refer  to,  the  original  disease,  when  only  func- 
tional, is  generally  relieved  by  the  secondary  disease,  even  when 
it  also  is  functional;  but  when  the  latter  has  become  structural,  it 
never  fades  to  relieve,  and  very  often  wholly  removes,  the  func- 
tional disease  from  which  it  sprang.  From  this  cause  many  find- 
ing on  dissection  that  there  had  been  only  functional,  if  any,  dis- 
ease of  liver;  and  organic  disease  of  the  lungs;  have  been  confirm- 
ed in  their  erroneous  view  of  the  case,  by  the  liver  bearing  little 
or  no  marks  of  disease. 

We  have  a  memorable  instance  of  this  error  in  the  post-mortem 
examination  of  the  late  Dr.  Currie,  a  man  both  of  talents  and  cor- 
rect observation,  and  who  had  long  labored  under  symptoms  of 
distended  liver,  and  regarded  all  his  complaints  as  originating  in 
them.  But  those  who  made  the  post-mortem  examination  have- 
ing  reported  the  liver  to  be  quite  sound,  but  the  structure  of  the 
lungs  destroyed,  it  has  been  generally  supposed  that  he  had  mista- 
ken his  own  case.  He  could  not  have  been  mistaken  in  this,  that 
he  had  been  long  distressed  by  bilious  irritation;  and  we  can  have 
little  doubt  the  mistake  imputed  to  him  was  the  consequence  of  the 
fact  just  mentioned.  There  being  no  trace  of  disease  found  in  the 
liver  after  death,  was  no  proof  of  the  disease  of  the  lungs  not  hav- 
ing originated  there,  the  first  stage  of  the  disease  in  such  cases  be- 
ing merely  a  distended  and  consequently  debilitated  state  of  the 
ducts  and  other  vessels  of  the  liver. 

Unless  the  symptoms  of  disordered  structure  of  the  lungs  are 
unequivocal  in  the  cases  we  are  considering,  however  in  other  res- 
pects alarming  the  symptoms,  experience  has  taught  me  never  to 
despair,  unless  all  morbid  distention  of  the  liver  having  disap- 
peared, this  organ  has  retired  into  its  proper  position  under  the 
ribs;  for  I  have  in  a  few  instances  seen  recovery  by  the  means  I 
am  about  to  state,  where  at  first  view  the  case  appeared  to  be 
hopeless.  But  the  affection  of  the  liver  being  completely  removed, 
without  haying  afforded  relief  to  the  pulmonary  symptoms,  I  have, 
as  stated  in  my  Treatise  on  Indigestion,  uniformly  found  a  fatal 
symptom. 

In  general,  the  symptomatic  phthisis,  partaking  of  the  nature  of 
the  disease  from  which  it  springs,  which,  for  the  reasons  above  ex- 
plained, must  always  be  a  chronic  disease,  is  usually  slower,  as  I 
have  already  had  occasion  to  observe,  in  running  to  diseased  struc- 
ture than  the  idiopathic  form  of  the  disease;  but  when,  in  the  case 
before  us,  the  fret  of  nerve  has  been  such  as  more  suddenly  than 
usual  to  debilitate  the  central  organs  of  the  vital  system,  it  often 
rapidly  assumes  an  alarming  character. 
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Even  where  there  is  no  peculiar  weakness  of  lungs,  or  of  any 
other  vital  organ,  they  often  suffer  merely  from  their  being  the  or- 
gan, particularly  in  the  period  of  youth,  by  the  constitution  of  our 
frame,  most  inclined  to  disease;  an  observation  well  illustrated  by 
the  tendencies  of  advanced  life,  in  which  the  brain  becomes  the 
organ  most  liable  to  disease:  and  here  any  cause  of  long-continued 
fret  of  nerve,  by  whatever  means  produced,  terminates  most  fre- 
quently in  palsy  and  apoplexy,  and  1  can  say  from  long  experience 
that  this,  in  advanced  life,  is  among  their  most  frequent  causes. 

On  reviewing  all  that  has  been  said,  it  appears  that  in  our  own 
climate  we  can  trace  the  same  extensive  influence  of  the  vital  sym- 
pathies of  the  liver  which  we  have  seen,  from  the  more  active 
state  of  our  sympathies,  are  so  much  more  remarkable  in  sultry 
climates;  and  where  their  effects  are  rendered  more  powerful  by 
the  greater  tendency  in  such  climates  to  organic  disease  of  this  or- 
gan, which  causes  it,  as  it  were,  to  monopolise  the  diseases  of 
such  climates,  particularly  of  the  East  Indies;  for  let  disease  in 
the  first  instance  be  of  what  nature  it  may,  it  almost  always,  if  it 
assumes  a  permanent  form  in  India,  terminates  in  diseased  liver; 
the  best  illustration  of  what  has  been  said  of  the  extensive  sympa- 
thies of  this  organ,  and  which  at  once  explains  to  us  the  well- 
known  risk  to  Europeans  of  indulging  in  such  climates  in  the  free 
use  of  fermented  liquors,  and  particularly  distilled  spirits,  which 
in  all  climates  is  a  powerful  cause  of  disorganised  liver.  It  is  for- 
tunate for  the  inhabitants  of  our  own  climate,  that  the  disease  of 
this  organ,  so  prevalent  in  it,  is  of  a  milder  nature,  and  I  believe 
in  those  of  regular  habits  always  removable,  even  after  some  of  its 
more  serious  consequences  have  begun  to  show  themselves:  and 
were  this  the  proper  place  for  such  a  discussion,  it  would  be  easy 
to  prove  that  the  same  extensive  sympathy  with  other  vital  organs 
appears  in  the  symptomatic  as  in  the  original  affections  of  the  liv- 
er: for  there  is,  even  in  this  country,  no  serious  disease  in  which 
its  state  can  be  safely  disregarded.  The  same  cause  which  ren- 
ders it  so  liable  to  partake  of  other  diseases,  enables  it  powerfully 
to  influence  their  course. 


On  the  Treatment  of  the  first  Stage  of  Debility  of  the  Brain  and 
Spinal  Marrow,  being  the  second  Stage  of  Distended  Liver. 

We  are  now  to  consider  the  treatment  of  a  debilitated  state  of 
the  brain  and  spinal  marrow,  arising  from  the  causes  enumerated  in 
the  two  preceding  divisions. 

Without  entering  particularly  into  the  treatment  of  the  first 
stage  of  distended  liver,  that  stage  which  always  precedes  the  es- 
tablishment of  this  disease,  consisting  of  occasional  fits  of  indi- 
gestion, sometimes  accompanied  with  more  or  less  temporary  dis- 
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tention  of  the  liver,  for  the  treatment  of  which  I  refer  to  the  sev- 
enth edition  of  this  Treatise,  which  is  not  yet  out  of  print;  I  shall 
here  enter  at  once  on  the  more  important  disease,  when,  from  the 
frequent  recurrence  of  temporary  indigestion  and  a  debilitated  and 
consequently  distended  state  of  the  liver,  this  affection  has  be- 
come permanent;  and  point  out  the  causes  which  have  hitherto 
rendered  the  treatment  so  little  efficacious,  in  what  I  call  the  sec- 
ond stage  of  distended,  that  is,  the  first  stage  of  permanently  dis- 
tended liver;  in  which,  after  a  certain  degree  of  relief  is  afforded, 
the  patient  is  desired  to  attend  to  the  rules  of  diet  we  lay  down, 
regulate  the  bowels  by  the  means  we  have  pointed  out,  think  as 
little  as  possible  of  his  complaints,  and  have  recourse  to  a  dose  of 
calomel  when  he  feels  more  indisposed  than  usual;  and  thus  he  is 
dismissed,  more  or  less  an  invalid  for  life,  even  if  the  last  stage 
does  not  supervene.  I  have  said,  however,  that  under  such  cir- 
cumstances a  cure  may  almost  always  be  effected,  and  that,  if  the 
disease  be  allowed  to  run  its  course,  the  result,  however  delayed, 
if  the  patient  be  not  carried  off  by  other  causes  in  the  meantime, 
is  certainly  fatal,  and  that  after  severe  and  generally  long-continu- 
ed suffering.  I  shall  here  point  out  what,  as  far  as  I  can  judge, 
have  been  the  causes  which  have  prevented  the  permanent  cure,  in 
all  cases  of  long  standing;  and  the  principles  on  which  repeated  ex- 
perience has  assured  me  that  such  a  cure  may  be  effected. 

It  appears  from  what  is  said  in  the  first  part  of  this  Treatise, 
that  the  brain  and  spinal  marrow  are  capable  of  influencing,  and 
being  influenced,  by  every  part  of  the  more  perfect  animal;  or,  in 
other  words,  that  every  part  of  the  brain  and  spinal  marrow  on 
the  one  hand,  and  every  other  part  of  our  frame  on  the  other,  may 
each  through  the  other  be  more  or  less  excited,  or  more  or  less 
debilitated  according  to  the  nature  and  degree  of  the  cause  which 
operates,  and  the  nature  and  functions  of  the  parts  operated  on. 
The  effects  are  of  course  more  or  less  felt,  according  to  the  sen- 
sibility and  more  or  less  extensive  sympathies  of  the  part  on  which 
the  impression  is  made. 

We  found  that  of  all  our  organs  those  of  digestion,  being  some 
of  them  the  most  sensitive  and  others  of  the  most  powerful  and  ex- 
tensive sympathies,  most  influence  the  brain  and  spinal  marrow. 
Their  morbid  affections  thus  become  the  most  powerful  of  all  this 
class  of  causes  in  debilitating  those  organs. 

Such  were  the  circumstances  which  led  me,  in  considering  the 
effects  of  a  permanently  debilitated  state  of  the  brain  and  spinal 
marrow,  to  choose  the  case  in  which  the  offending  cause  exists  in 
the  digestive  organs,  as  an  example  of  all  cases  of  the  same  nature. 

The  manner  in  which  the  state  of  the  digestive  organs  here  re- 
ferred to  commences  is  always  the  same  as  just  mentioned,  that  is, 
by  occasional  recurrence  of  fits  of  indigestion  which  at  length  be- 
come  permanent,   gradually  inducing  a  corresponding  and  equally 
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permanent  failure  of  function  in  the  brain  and  spinal  marrow,  which 
we  have  seen  often  proves  the  source  of  some  of  the  most  fatal  dis- 
eases to  which  we  are  subject. 

I  shall  not  enter  on  the  treatment  of  what  is  called  indigestion, 
which  forms  the  first  stage  of  distended  liver,  in  which,  if  any  sen- 
sible distention  of  the  liver  can  be  perceived,  it  is  only  occasional, 
generally  in  this  country  arising  from  temporary  disorder  of  the 
stomach,  and  disappearing  when  the  due  action  of  the  stomach  is 
restored;  but  the  frequent  recurrence  of  which  at  length  produces 
the  permanently  debilitated  and  consequently  distended  liver. 

The  treatment  of  the  temporary  disease  is  well  understood,  and 
generally  for  the  time  successful. 

Here  I  shall  confine  myself  to  the  more  important  stages  of  dis- 
tended liver,  in  which,  the  attacks  of  indigestion  having  been  per- 
mitted to  recur,  they  have  produced  a  permanent  debility  of  the  di- 
gestive organs,  namely,  the  stomach,  liver,  and  the  bowel  into 
which  the  stomach  discharges  the  food,  after  it  has  undergone  the 
changes  produced  by  the  juice  prepared  by  the  stomach  itself. 

In  treating  of  the  nature  of  indigestion,  I  have  already  had  occa- 
sion fully  to  consider  its  diagnostic  symptoms  when  confirmed  by 
habit;  in  which  state,  we  have  found,  it  differs  almost  as  much  in 
its  nature  and  consequences,  from  the  occasional  attacks  of  indiges- 
tion with  which  it  has  been  confounded,  as  any  disease  can  differ 
from  another.  By  these  diagnostic  symptoms  we  can  not  only  al- 
ways distinguish  confirmed  indigestion  from  all  other  diseases,  but 
accurately,  at  all  periods  of  the  disease,  determine  its  degree  and 
the  various  changes  which  take  place  in  the  course  of  the  treatment, 
which  is  particularly  necessary  in  a  derangement  which  strikes  at 
the  very  root  of  all  the  powers  of  life,  and  without  which  it  would 
have  been  impossible  that  the  treatment  could  have  been  correctly 
conducted,  and  consequently  its  permanent  success  secured. 

It  is  equally  necessary,  in  conducting  the  treatment,  constantly 
to  have  in  view  the  only  fatal  termination  to  which  it  leads  in  these 
kingdoms,  namely,  the  supervention  of  diseases  in  some  other  vital 
organ  than  any  of  those  which  suffer  in  its  early  stages;  for  the 
functional  diseases  of  the  liver,  in  which  all  its  more  serious  con- 
sequences originate,  never,  in  them,  becomes  a  disease  of  struc- 
ture, as  it  is  apt  to  do  in  sultry  climates,  and  particularly  in  the 
East  Indies;  but  when  the  powers  of  the  brain  and  spinal  marrow, 
as  we  have  seen,  are  to  a  certain  degree  permanently  impaired, 
all  the  vital  organs,  depending  for  their  functions  on  the  influence 
supplied  by  them  alone,  being  endangered,  that  most  prone  to  dis- 
ease yields,  and  from  their  powers  having  been  long  debilitated, 
the  supervening  functional  disease,  for  it  is  always  only  functional 
at  first,  rapidly  runs  to  disease  of  structure;  and  thus  the  physio- 
logical errors  which  have  prevailed  in  our  profession  having  tended 
to  prevent  our  attention  being  called  to  the  early  and  curable  sta- 
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ges  of  the  disease,  and  consequently  to  the  origin  of  the  last 
and  fatal  stage  of  it,  on  the  correction  of  these  errors  the  more  suc- 
cessful treatment  depends;  which  is  immediately  founded  on  our 
thus  acquiring  the  knowledge  that  the  disease  from  which,  in  this 
stage,  the  danger  immediately  arises,  is  a  secondary,  not  a  prima- 
ry disease,  in  consequence  of  which  a  due  attention  to  the  affec- 
tion which  is  the  original  cause  of  that  which  last  supervenes,  and 
is  now  the  most  prominent  disease,  is  equally  necessary  both  to  its 
prevention,  and,  when  it  has  supervened,  to  its  cure. 

It  is  stated  in  my  Treatise  on  the  effects  of  minute  doses  of 
mercury,  that,  if  this  last  stage  of  the  disease  is  not  essentially  re- 
lieved by  the  removal  of  the  distended  state  of  the  liver,  it  proves 
that  our  means  of  cure  have  been  too  long  delayed,  and  in  every 
such  instance  I  have  found  the  disease  fatal;  a  result  uniformly 
confirmed  by  my  additional  experience  since  the  publication  of 
that    Treatise. 

As  soon  as  the  distended  state  of  the  liver  has  become  perma- 
nent, the  healthy  functions  of  the  brain  and  spinal  marrow  are  en- 
dangered, and  equally  permanent  debility  of  these  organs  being 
threatened;  but  the  period  required  for  this  step  in  the  progress  of 
the  disease,  as  appears  from  what  has  already  been  said,  is  neces- 
sarily very  various,  according  to  the  constitution  of  the  patient, 
and  the  circumstances  in  which  he  is  placed.  The  stronger  the 
nerves,  and  the  less  the  patient  is  exposed  to  other  causes,  in  ad- 
dition to  his  disease,  tending  to  produce  fret  of  nerves,  the  less 
apt  is  this  state  to  be  established.  It  is  very  rare  for  a  perma- 
nently distended  liver  to  produce  a  permanent  fret  of  nerves  in 
less  than  two  or  three  years,  and  in  those  who  possess  great  vig- 
or of  nerve  even  a  longer  time  is  required;  but  whatever  be  the 
time  required  for  this  effect,  it  is  always  a  state  of  permanent  and 
often  severe  suffering,  and  is  uniformly  attended  with  a  more  or 
less  rapid  decay  of  the  powers  of  the  brain  and  spinal  marrow, 
which  is  no  less  a  certain  consequence  of  the  establishment  of  a 
permanent  fret  of  nerve,  than  the  morbid  distention  of  the  liver  is 
of  a  debilitated  function  of  that  organ. 

The  decay  of  the  powers  of  the  brain  and  spinal  marrow  may 
be  divided  into  two  stages;  the  second,  in  the  present  state  of  our 
profession,  a  necessarily  fatal  consequence  of  the  first. 

It  appeared  to  me  that  a  principal  cause  of  our  failure  in  the 
cure  of  permanently  distended  liver  was  our  trusting  the  cure  to 
doses  of  mercury,  the  only  medicine  on  which  we  can  rely  in  af- 
fections of  that  organ,  of  such  amount  as  could  only  be  given  at 
considerable  intervals,  that  of  two  or  three  days,  without  render- 
ing the  effects  of  the  medicine  almost  as  pernicious  as  the  disease; 
in  consequence  of  which,  the  bile  more  or  less  accumulating  in 
the  interval  in  the  debilitated  liver,  and  the  effect  of  our  doses 
being  thus  only  temporary,  the  permanent  cure   was  impossible. 
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Another  circumstance  which  of  itself  would  have  rendered  a  per- 
manent cure,  in  many  cases  of  long  standing,  impossible,  even 
under  the  most  efficient  administration  of  mercury,  is,  that  we 
overlooked  a  common  consequence  of  the  impaired  function  of  the 
stomach,  which,  we  have  seen,  in  the  majority  of  cases  more  or 
less  attends  it,  the  continuance  of  the  irritations  of  indigestion  pro- 
ducing an  inflammatory  state  of  the  parts  most  exposed  to  them, 
which  I  found,  from  many  post-mortem  examinations,  always  first 
takes  place  in  the  pylorus,  that  is,  the  orifice  which  connects  the 
stomach  with  the  bowels,  (which,  in  those  who  iiad  long  suffered 
from  disordered  digestion,  was  often  found  as  red  as  if  it  had 
been  actively  inflamed,)  and  this  inflammatory  state  is  apt  to 
spread  more  or  less  to  the  neighboring  parts,  and  particularly  to 
the  left  edge  of  the  liver,  and  also,  though  less  frequently,  to  other 
parts  of  the  stomach;  but  it  always,  as  far  as  I  have  seen,  retains 
its  chronic  nature.  I  have  never  seen  one  instance  of  its  chang- 
ing to  acute  inflammation,  nor  is  the  patient  ever  sensible  of  its 
existence  till  pressure  is  applied  to  the  parts  affected;  chronic  in- 
flammation, "although  never  attended  with  pain,  always  causes  a 
tenderness  on  pressure,  to  be  felt  in  the  region  of  the  parts  affect- 
ed, and  prevents  the  proper  effect  of  our  remedies.  In  the  least 
inflammatory  habits  this  tenderness  does  not  always  occur;  but  1 
can  say  from  extensive  experience,  that  where  it  does,  which,  we 
have  seen,  is  in  a  large  majority  of  cases,  its  continuance  obviates 
the  effect  of  our  treatment  even  to  the  extent  of  rendering  the  re- 
moval of  the  disease  impossible.  All  inflammatory  tendency  binds 
up  the  surfaces,  whereas  the  object  of  the  treatment  here  is  to  re- 
lax them;  for  such  is  the  sympathy  of  the  liver  with  all  other  parts 
of  our  frame,  that  the  bile  will  never  flow  with  freedom  unless  the 
surfaces  in  general  are  free;  and  a  free  state  of  the  skin  and  bowels 
in  particular  is  requisite  to  the  free  action  of  the  liver.  Such  is 
the  power  and  general  'nature  of  its  sympathies,  that  the  proper 
treatment,  particularly  of  its  more  chronic  affections,  includes  an 
attention  to  the  state  of  the  general  habit,  and  particularly  of  those 
parts  with  which  its  sympathies  are  most  powerful,  the  skin  and 
bowels,  the  former  of  which  is  apt  to  become,  in  obstinate  cases, 
not  only  dry,  but  almost  horny,  the  nails  becoming  brittle  and  often 
cracked. 

With  respect  to  the  first  of  the  foregoing  causes  which  have  ren- 
dered our  practice  in  distended  liver,  if  of  any  standing,  so  ineffi- 
cient, it  occurred  to  me,  above  five-and-twenty  years  ago,  that  as 
we  cannot  give  the  usual  mercurial  doses  except  at  long  intervals, 
during  which,  in  such  cases,  their  effects  are  in  a  great  degree  ob- 
viated, some  means  must  be  found  to  maintain  these  effects  during 
the  intervals,  before  we  can  make  effectual  progress  in  removing 
the  disease. 
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I  tried  dandelion,  ipecacuanha,  and  other  means,  which  have 
some  power  in  exciting  the  liver;  but  none  had  any  effect  at  all  to 
be  depended  on,  till  I  had  recourse  to  minute  doses  of  mercury, 
given  at  intervals  of  eight  hours.  The  dose  I  found  after  many 
trials  to  answer  the  purpose  was  either  the  twentieth  part  of  a 
grain  of  calomel,  or  half  a  grain  of  blue  pill,  which  as  an  alterative 
is  equal  or  nearly  equal  in  power  to  it,  according  as  the  one  or 
other  best  suited  the  constitution.  The  minute  dose  of  calomel 
is  most  aperient,  but,  on  the  whole,  I  have  thought  that  the  blue 
pill  is  the  best  alterative. 

There  are  many  circumstances  to  be  observed  in  their  employ- 
ment, which  have  gradually  shown  themselves,  and  many  of  which 
are  stated  in  my  Treatise  on  Minute  Doses  of  Mercury.  Their 
good  effects,  however,  are  not  to  be  wholly  ascribed  to  their  keep- 
ing up  the  effect  of  the  larger  dose,  which  must  always  be  contin- 
ued under  their  use,  for  they  have  little  effect  in  enabling  the  liver 
to  discharge  the  accumulated  bile.  In  proportion  as  this  be- 
comes less,  the  larger  dose  may  be  employed  at  longer  intervals, 
and  in  all  cases  it  must  be  so  carried  off  as  to  prevent  its  entering 
the  system. 

One  of  the  greatest  defects  in  our  present  plans  of  treatment  is, 
that,  no  correct  line  of  distinction  having  been  drawn  between  the 
vital  and  sensitive  functions,  which  was  hardly  possible  till  a  know- 
ledge of  the  agent  on  which  the  powers  of  the  nervous  influence 
properly  so  called  depend  was  ascertained,  so  that  its  functions 
could  be  clearly,  in  all  cases,  distinguished  from  the  functions  of 
the  sensorial  power  properly  so  called,  with  which  some  even  of 
our  best  physiologists  have  confounded  them;  it  was  not  likely  that 
the  attention  of  the  practical  physician  could  be  effectually  direct- 
ed to  the  degree  required  in  the  regulation  of  some  practical  points 
of  essential  importance  in  the  differences  of  the  laws  which  regu- 
late the  sensorial,  that  is,  the  sensitive  system,  and  those  which 
regulate  the  nervous  system  properly  so  called, — a  system  whose 
functions,  we  have  seen,  wholly  depend  on  one  of  the  agents  of  in- 
animate nature,  the  effects  of  which  in  the  living  animal  prove  that 
it  is  still  more  justly  than  we  supposed  termed  the  most  universal 
of  all  agents.  The  consequence  of  which  has  been  that  the  prac- 
tical physician  has  paid  little  attention  to  the  differences  here  re- 
ferred to;  in  many  cases  an  attention  to  which  is  essential  in  the 
cure  of  disease:  one  of  the  most  important  of  these  differences  in  a 
practical  point  of  view  is,  that  while  in  the  sensitive  system,  we 
have  seen,  all  degrees  of  excitement  however  slight  produce  pro- 
portional exhaustion,  in  the  vital  system,  they  only  have  this  effect 
when  the  excitement  exceeds  that  required  for  the  healthy  func- 
tion of  the  part.* 

*  Philosophical  Transactions  for  1836. 
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Thus  it  is  that,  in  this  system,  whatever  produces  the  stimulant 
effect  within  that  range  in  any  vital  organ,  supports  its  function  with- 
out any  sensible  subsequent  depression,  and  thus  acts  as  a  tonic  on 
that  particular  organ.  I  have  found  that  such  is  the  effect  of  the 
minute  mercurial  dose.  While  the  excitement  of  the  larger  dose 
is  followed  by  a  more  languid  action  of  the  liver,  the  minute  dose, 
supplying  a  constant  and  gentle  stimulus  within  the  limit  which  pro- 
duces corresponding  depression,  acts  as  a  tonic,  and  the  organ 
gradually  and  uniformly  recovers  its  power  under  its  use;  and  in 
permanently  distended  liver,  the  whole  system,  the  debility  of 
which  depends  on  that  of  the  liver,  experiences  a  corresponding 
effect:  and  I  can  say  that  I  am  unable  to  recall  one  case,  where 
there  was  no  disease  but  the  distended  liver  and  its  consequences, 
however  long  it  had  lasted,  provided  no  other  organ  was  so  affect- 
ed as  to  threaten  disease  of  structure,  and  the  patient  did  not  be- 
come tired  of  the  means, — for  in  cases  which  have  been  long  pro- 
tracted the  recovery  is  necessarily  slow, —  in  which  he  was  not  re- 
stored to  permanent  health;  and  I  can  at  this  moment  point  out 
cases  which  had  lasted  for  more  than  twenty  years,  in  which  the 
patient  for  many  years  past  has  enjoyed  uninterrupted  health, 
where  all  former  means  employed  by  the  most  experienced  and 
skilful  physicians  had  been  employed  in  vain.  As  the  minute  dose 
alone  is  allowed  to  enter  the  system,  none  of  the  bad  effects  of  a 
course  of  mercury,  however  long  continued,  attend  its  use.*  By 
discontinuing  the  dose  as  soon  as  any  tenderness  of  the  gums  is 
perceived,  the  patient  being  directed  to  brush  the  teeth  at  least 
once  every  day,  all  risk  of  salivation  is  prevented,  which,  although 
generally  necessary  to  the  cure  in  confirmed  diseased  liver,  I  have 
always  found  injurious  in  the  case  before  us. 

With  respect  to  the  tenderness  on  pressure  of  the  parts  chiefly 
concerned  in  the  disease,  the  removal  of  which,  for  the  reasons 
just  pointed  out,  is  essential  to  recovery  after  the  liver  has  become 
permanently  distended,  the  only  means  of  its  removal  which  I  for 
a  long  time  employed,  was  blood-letting  from  the  parts  of  the  skin 
in  their  immediate  neighborhood,  provided  the  repetition  of  the 
evening  dose  of  calomel,  which  is  always  freely  carried  off  in  the 
morning,  failed  to  remove  it,  which  it  does  in  the  most  favorable 
cases.  The  patient  is  never  sensible  of  this  tenderness,  as  it  oc- 
casions no  uneasiness,  except  on  pressure  in  its  seat;  it  is  there- 
fore always  overlooked,  if  the  physician  does  not  detect  it  by  an 
examination  of  the  parts  affected,  and  while  it  is  so,  recovery  is 
impossible.  All  tenderness  on  pressure  must  be  removed  before 
the  liver  can  be  made  thoroughly  to  empty  itself. 

Often-repeated  local  blood-lettings  are  frequently  required  for  its 
removal,  so  frequently  in  some  cases,  that  I  found  it  necessary  to 

*  See  my  Treatise  on  Minute  Doses  of  Mercury. 
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look  out  for  other  means  of  its  removal,  for  I  have  seen  it  resist 
fifty  repetitions  of  the  cupping,  which  I  have  always  found  the 
most  effectual  mode  of  local  blood-letting.  It  is  that  also  which 
is  most  easily  regulated.  By  it  the  process  is  of  short  duration, 
an.d  we  can  accurately  ascertain  the  quantity  of  blood  taken.  The 
blood  must  always  be  taken  from  the  most  tender  part,  which  in 
the  commencement  is  the  region  of  the  pylorus.  It  is  remarkable 
that  there  was  not  an  anatomist  in  London  who  could  point  out  to 
me  the  part  of  the  skin  under  which  the  pylorus  lies;  and  the  late 
Mr.  Brooks  was  good  enough  to  use  one  of  the  bodies  in  his  dis- 
secting room  for  the  purpose  of  ascertaining  this  part,  which  we 
found  to  be  the  soft  part  close  to  the  left  edge  of  the  ribs  on  the 
right  side,  just  before  they  turn  away  to  that  side. 

I  was  so  fortunate  as  to  find  the  means  I  first  had  recourse  to, 
where  local  blood-letting  had  failed,  even  more  successful  than  I 
expected;  for  I  have  not  only  never  met  with  one  case  in  which 
the  tenderness  on  pressure  resisted  it,  but,  in  addition  to  this  effect, 
it  has  always  contributed  towards  removing  the  morbid  fulness  of 
the  hypatic  region,  by  decidedly  promoting  the  return  of  the  liver 
to  its  healthy  position  under  the  ribs.  The  remedy  I  speak  of  is 
a  seton  placed  in  the  region  of  the  pylorus,  that  is,  in  the  original 
and  chief  seat  of  the  tenderness  on  pressure.  Nor  is  this  so  trou- 
blesome a  remedy  as  at  first  view  it  may  appear,  because  it  is  sel- 
dom necessary  to  allow  it  to  remain  long  enough  to  form  such  a 
habit  as  makes  any  precaution  necessary  in  removing  it.  The  fol- 
lowing is  the  practice  I  now  pursue  respecting  this  most  important 
symptom. 

In  some,  in  whom  the  tendency  is  slight,  it  yields  in  ten  days  or 
a  fortnight  to  the  larger  doses  of  calomel,  which  are  for  other  rea- 
sons necessary;  more  frequently,  a  few  repetitions  of  local  blood- 
letting from  the  region  of  the  pylorus.  When  it  resists  these 
means,  I  advise  a  seton  to  be  placed  in  this  region,  on  the  efficacy 
of  which,  although  its  beneficial  effects  are  generally  slowly  pro- 
duced, I  have  hitherto  always  had  reason  to  depend. 

Although  the  tenderness  never  assumes  the  form  of  active  in- 
flammation, it  is  sufficient  to  bind  up  the  surfaces;  and  as  our 
means  must  always  be  of  the  gentlest  nature,  (for  what  is  called  a 
course  of  mercury  is  capable  of  causing,  and  cannot  therefore  re- 
move, the  disease,)  their  effects  are  easily  counteracted.  Along 
with  the  foregoing  means  some  stomachic  medicine  is  proper;  for 
grateful  as  mercury  is  to  the  liver,  to  the  stomach  and  bowels,  it 
is  more  or  less  offensive;  but  tonics,  properly  so  called,  can  sel- 
dom be  employed  without  injury,  and  never  till  all  inflammatory 
tendency  is  subdued. 

When  all  disposition  to  tenderness  on  pressure  is  removed,  or, 
in  cases  where  it  has  never  supervened,  if  the  distended  state  of 
the  liver  does  not  readily  yield  to  the  foregoing  means,   great  ad- 
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vantage  is  obtained  by  combining  with  them  the  use  of  voltaic 
electricity,  employed  in  the  manner  and  with  the  precautions  I 
have  pointed  out  in  the  seventh  edition  of  my  Treatise  on  indi- 
gestion. 

Such,  with  the  means  of  relieving  occasional  symptoms,  which 
are  very  various,  depending  on  accidental  causes  and  peculiarity 
of  constitution,  is  the  general  outline  of  the  treatment  which  I 
have  found  successful  in  effectually  removing  habitual  distention 
of  the  liver,  which,  although  unattended  with  danger  in  this  coun- 
try, where,  we  have  seen,  the  liver  never  runs  to  disorganisation 
from  this  cause,  except  in  drunkards,  has,  as  appears  from  the  con- 
sequences of  its  continuance,  above  stated,  too  little  attracted  the 
attention  of  the  medical  profession. 


On  the  Treatment  of  the  second  and  last  Stage  of  the  Debility  oj 
the  Brain  and  Spinal  Marrow;  being  the  third  Stage  of  dis- 
tended Liver. 

I  have,  in  the  preceding  part  of  this  volume,  stated  my  reasons 
for  making  choice  of  the  distended  liver  as  an  example  of  those 
chronic  diseases  which  prey  on  the  brain  and  spinal  marrow,  the 
only  organs,  we  have  seen,  which  supply  the  nervous  influence 
which  is  essential  to  all  the  more  complicated  vital  functions. 

By  the  different  processes  effected  in  the  stomach  and  duode- 
num, the  reader  has  seen,  our  food  is  converted  fnto  a  fluid  called 
the  chyle,  which,  being  taken  up  by  the  absorbent  vessels, 
distributed  throughout  the  remaining  parts  of  the  alimentary  canal, 
is  conveyed  into  the  mass  of  blood,  and  thus  supplied  to  the  vari- 
ous assimilating  organs,  that  is,  to  all  the  organs  of  our  bodies 
which  admit  the  circulating  blood;  for  they  all  possess  the  assimi- 
lating power,  the  power  of  converting  the  fluids  supplied  by  the 
circulation  into  the  substance  of  our  bodies,  derived,  we  have 
seen,  from  the  nervous  influence  supplied  by  all  parts  of  the  brain 
and  spinal  marrow,  and  combined  and  applied  by  the  powers  of  the 
ganglionic  system  and  its  various  nerves. 

It  is  evident,  therefore,  that  any  failure  in  the  supply  of  the 
agent  which  both  completes  the  digestion  in  the  stomach  and  duo- 
denum, and  is  that  which  converts  the  digested  food  into  our  vari- 
ous organs,  must  endanger  all  these  organs,  whether  sensitive  or 
vital. 

Under  such  circumstances,  that  organ  which  happens,  from  pre- 
vious disease,  hereditary  disposition,  period  of  life,  or  any  other 
cause,  to  be  most  liable  to  disease,  yields;  and,  according  to  a 
well-known  law  of  our  frame,  particularly  with  regard  to  diseases 
of  structure,  acts  more  or  less  as  a  preventive  with  respect  to 
other  diseases;   and  as,  on  account  of  the  great  frequency  and  im- 
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portance  of  distended  liver  in  this  country,  I  have  chosen  it  as  an 
example  of  those  chronic  diseases  the  continuance  of  which  debil- 
itates the  brain  and  spinal  marrow,  I  have  pointed  out  my  reasons 
for  choosing  a  certain  form  of  pulmonary  consumption  as  an  ex- 
ample of  the  diseases  which  supervene  when  the  powers  of  the  vi- 
tal organs  of  the  brain  and  spinal  marrow  have  so  failed  that  they 
can  no  longer  supply  the  nervous  influence  necessary  for  the  heal- 
thy maintenance  of  all  the  vital  organs. 

The  following  observations,  then,  apply  to  hereditary  pulmonary 
consumption,  in  consequence  of  its  always  being  a  secondary  dis- 
ease; while  the  pulmonary  consumption  which  originates  in  the 
lungs  themselves  is  of  a  very  different  nature,  rarely  occurring  in 
this  country,  and  requiring,  we  have  seen,  a  very  different  plan  of 
treatment.  But  whether  the  secondary  consumption  is  or  is  not 
hereditary,  it  still  requires  the  same  plan  of  treatment,  for  the 
same  secondary  form  of  this  disease  may  arise  without  any  hered- 
itary disposition,  although  this  is  much  less  frequently  the  case. 
Whether  there  be  an  hereditary  disposition  to  weak  lungs  or  not, 
the  permanently  distended  state  of  the  liver  is,  in  these  kingdoms, 
the  cause  of  the  pulmonary  disease  in  at  least  nineteen  cases  out 
of  twenty. 

When  I  first  experienced  the  advantage  of  what  I  believe  to  be 
the  only  treatment  capable,  in  such  cases,  of  restoring  tone  to  the 
digestive  organs,  I  had  no  idea  that  this  debility  of  these  organs 
formed  any  part  of  the  cause  of  the  affection  of  the  lungs.  Nor 
was  I  convinced  of  this  till  1  found,  from  many  cases,  that,  on  the 
one  hand,  in  every  instance  in  which  I  succeeded  in  restoring  per- 
manent vigor  to  the  digestive  organs,  and  where  the  affection  of 
the  lungs  had  not  gone  so  far  as  to  produce  disorganisation,  or  so 
strong  a  tendency  to  it  that  there  was  not  time  for  the  necessary 
treatment,  the  consumptive  symptoms  wholly  disappeared ;  and 
that,  on  the  other  hand,  I  never  met  with  any  case  of  pulmonary 
consumption,  except  that  which  originates  in  the  lungs  themselves, 
and  which  I  have  ascertained  to  be  a  disease  of  a  wholly  different 
origin  from  the  common  consumption  of  this  country,  never  being 
either  symptomatic  or  hereditary,  which  did  not  yield  to  what  I 
consider  the  proper  treatment  in  the  secondary  disease,  if  employed 
at  an  early  period. 

Where  the  first  deviation  from  a  state  of  health  is  in  the  lungs 
themselves,  the  only  powerful  means  of  permanent  relief,  if  the  dis- 
ease be  far  advanced,  is  an  immediate  change  to  a  warm  and  more 
steady  climate.  This  form  of  the  disease  is  so  far  from  being  he- 
reditary, that  in  more  than  thirty  years'  extensive  practice,  in  which 
my  attention  has  been  directed  to  the  subject,  I  have  never  seen 
two  cases  of  it  in  the  same  family,  nor  have  I  ever  in  one  instance 
seen  the  two  forms  of  it  in  the  same  family;  and  so  rare  is  the  spe- 
cies which  wholly  originates  in   the  lungs  in  this  country,  that,  ac- 
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cording  to  my  experience,  which  it  will  appear  from  what  has  been 
said  has  long  been  extensive,  a  physician  may  be  in  general  prac- 
tice for  several  years  without  meeting  with  a  case  of  it;  while  the 
symptomatic  consumption  is  one  of  the  most  frequent  diseases 
which  comes  under  his  care;  its  hereditary  form,  which  is  always 
symptomatic,  being,  certainly  by  many  degrees,  the  most  frequent. 
It  most  unluckily  happens  that,  in  this  disease,  the  physician  is 
not  in  general  applied  to  till  the  case  is  too  far  advanced  to  admit 
of  recovery;  and  the  only  instances  in  which  the  proper  plan  of 
treatment  has  been  universally  successful  are  those  in  which  the 
family,  having  been  taught  by  former  experience,  has  adopted  the 
proper  treatment  from  the  commencement  of  the  disease;  and  thus 
many  of  the  most  consumptive  families  of  this  country  have,  as  has 
already  been  observed,  been  wholly  protected  against  its  fatal  ef- 
fects; for  it  is  a  remarkable  and  most  important  fact,  that  I  have 
never  found  any  more  difficulty  in  finally  stopping  the  disease  in 
the  commencement  by  the  treatment  I  am  about  to  point  out,  than 
in  curing  a  common  cough  in  families  which  are  not  at  all  consump- 
tive. It  is  only  necessary  to  combine  the  usual  means  of  allaying 
cough  from  cold,  in  a  non-consumptive  family,  with  the  means  of 
removing  the  original  affection  from  which  the  symptomatic  part  of 
the  disease  arises;  nor  can  I  recall  one  case  in  which  I  saw  the  pa- 
tient, even  within  a  month  from  the  commencement  of  the  cough, 
in  which  the  cure  was  not  permanently  effected;  and  thus  many  of 
the  most  consumptive  families  have  been  as  certainly  secured  against 
the  fatal  effects  of  the  disease,  as  if  no  particular  tendencies  to  it 
had  existed  in  their  constitutions, 

I  have  just  had  oocasion  to  observe  that  the  cure  of  this  com- 
plicated disease  consists  wholly  in  a  combination  of  the  present  treat- 
ment, by  which  the  symptoms  are  mitigated,  and,  at  an  early  pe- 
riod, sometimes  removed,  for  we  can  in  all  cases  observe  more  or 
less  of  the  effects  of  what  has  been  termed  the  vis  medicatrix  »o- 
turce,  which,  when  the  symptoms  are  relieved  at  an  early  period, 
will  often  itself  complete  the  cure;  but  this  should  never  be  trus- 
ted to  in  the  case  before  us,  which  requires  the  most  careful  em- 
ployment of  all  our  means  to  ensure  success.  From  the  great  fre- 
quency of  pulmonary  consumption  in  this  country,  we  have  had 
ample  means  of  determinating  the  treatment  which  tends  to  allevi- 
ate its  symptoms.  In  the  species  of  this  disease  which  I  am  now 
considering,  it  is  necessary,  in  order  to  secure  recovery,  to  com- 
bine those  means,  modified  in  the  way  I  am  about  to  point  out, 
with  such  as  control  the  morbid  affection  from  which  it  has  aris- 
en, the  cause  which  has  been  preying  on  the  brain  and  spinal  mar- 
row; for  unless  this  cause,  which  has  produced  and  still  [supports 
the  disease,  can  be  removed,  there  are  no  means  by  which,  after 
.3  certain  period,  we  can  arrest  its  progress;  and    the  result  of  the 
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whole  of  my  latter  experience,  which  has  been  extensive  for  thirty 
years,  is,  that  unless  this  can  be  done  before  any  actual  disease  of 
structure  has  occurred  in  the  lungs,  our  attempt  is  vain.  We 
ought  never  to  despair  while  there  is  reason  to  believe  that  the 
structure  of  the  lungs  is  still  entire.  It  is  to  be  recollected,  how- 
ever, that  the  cure  of  the  original  disease  is  always  tedious;  and 
although,  in  almost  all  instances,  the  symptoms  show  a  tendency  to 
yield  as  soon  as  the  original  disease  is  relieved,  if  any  change  of 
structure  in  the  lungs  has  in  the  mean  time  taken  place,  they  again 
ncrease,  I  believe  always  in  this  form  of  the  disease,  and  prove  fatal; 
that  is,  when  it  is  a  secondary  disease,  which,  as  just  observed,  as 
far  as  my  observation  has  gone,  is  always  the  case  with  respect  to 
the  hereditary  pulmonary  consumption  of  this  country;  and  the 
same  observation  applies  to  all  other  cases  of  pulmonary  consump- 
tion when  it  is  a  secondary  disease,  and  it  is  of  this  nature  in  these 
kingdoms  in  at  least  nineteen  out  of  twenty  cases.  The  disease 
that  originates  in  the  lungs  themselves,  we  have  seen,  obeys  dif- 
ferent laws;  and  we  have  reason  to  believe  that  a  proper  change 
of  climate  will  often  arrest  the  progress  of  this  form  of  the  disease, 
after  the  structure  of  a  certain  portion  of  the  lungs  has  become  so 
diseased  as  to  be  incapable  of  its  function.  A  little  reflection  will 
show  why  this  can  never  happen  in  the  secondary  disease,  depend- 
ing on  debility  of  the  brain  and  spinal  marrow,  in  which  recov- 
ery, we  have  just  seen,  cannot,  with  any  certainty  be  promised, 
if  the  cough  has  continued  above  a  month,  although,  if  no  decided 
symptoms  of  organic  disease  of  the  lungs  have  appeared,  it  gener- 
ally takes  place  at  much  later  periods. 

If,  in  short,  the  proper  treatment  be  adopted  as  soon  as  the 
cough  is  established,  I  always  promise  recovery,  and  cannot  rec- 
ollect one  instance  in  which,  when  this  was  the  case,  however 
strong  the  hereditary  disposition,  my  prediction  was  not  verified; 
and,  as  stated  above,  I  have  thus  wholly  banished  pulmonary  con* 
sumption  from  some  of  the  most  consumptive  families  in  this  coun- 
try. It  is  only  necessary,  m  such  families,  never  to  allow  even 
the  slightest  cough  to  establish  itself;  and  I  have  always  found, 
even  in  such  families,  that  the  cough  readily  yields  in  the  com- 
mencement, provided  proper  and  decided  measures  are  taken  to 
relieve  the  distended  liver,  or  other  cause,  from  which,  being  al- 
ways a  secondary  disease,  it  originates.  The  only  certainly  fatal 
case  from  the  beginning  of  this  species  of  pulmonary  consumption 
is  when  it  arises  from  settled  grief,  which  we  have  not  the  means 
of  removing, — a  cause  which  always  operates  in  the  same  way  as 
the  distended  liver,  by  producing  a  debilitated  state  of  the  brain 
and  spinal  marrow,  and  well  illustrates  the  manner  in  which  the 
distended  liver  operates, — while  we  employ  the  ordinary  treatment 
for  the  relief  of  the  cough,  which  consists  merely  in  a  proper  se- 
lection of  quieting  medicine,  and  the  necessary  attention  to  the  gen- 
eral state  of  health.. 
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A  good  deal  of  care  is  required  in  the  selection  of  the  quieting 
medicines  best  adapted  to  such  cases,  for  all  powerful  opiates,  in 
the  case  of  distended  liver,  tend  to  confirm  the  original  disease,  of 
which  if  we  lose  sight,  the  case,  after  it  has  arrived  at  a  certain 
stage  in  consumptive  families,  is  necessarily  fatal. 

There  is,  as  far  as  I  know,  but  one  quieting  medicine  of  such 
power  as  to  make  it  necessary  to  mention  it,  which  has  little  or  no 
tendency  to  confirm  and  increase  the  distended  state  of  the  liver, 
— I  mean  henbane;  and  although,  where  the  patient  is  particularly 
sensitive  to  the  bad  effects  of  other  opiates,  it  may  be  proper  to 
make  a  trial  of  it,  we  rarely  find  it  of  sufficient  power,  in  doses 
that  are  not  otherwise  objectionable,  to  allay  the  cough. 

On  the  whole,  the  opiate  I  have  found  the  best  in  such  cases  is 
the  extract  of  poppies,  which  is  much  less  apt  to  obstruct  the  liver 
than  any  preparation  of  opium  itself ;  but,  like  the  henbane,  it  is 
deficient  in  quieting  power;  and  after  a  trial  of  various  combina- 
tions of  sedatives  for  the  purpose  of  allaying  the  cough  in  such 
complicated  cases,  the  result  of  the  experience  of  more  than  thirty 
years  is,  that  I  prefer  to  other  sedatives  the  extract  of  poppies,  al- 
ways using  this  alone  in  the  first  instance,  and  if  not  itself  suffi- 
ciently sedative,  combining  it  with  minute  doses  of  opium,  carried 
no  farther  than  is  necessary  for  preventing  the  harassment  of  the 
patient  by  the  frequency  and  severity  of  the  cough;  for  the  mere 
act  of  coughing  is  less  injurious  than  is  generally  supposed.  The 
most  violent  coughs  are  often  the  safest.  The  safest  of  all  coughs, 
if  inflammation  does  not  supervene,  is  the  most  violent — the  hoop- 
ing cough;  but  in  all  cases  of  pulmonary  consumption,  whatever 
tends  to  harass  and  reduce  the  strength  should  be  carefully  avoid- 
ed. The  rapidity  of  this  disease  is  generally  in  very  exact  propor- 
tion to  the  loss  of  strength.  From  its  inflammatory  nature,  howev- 
er, and  the  circumstance  that  almost  all  powerful  tonics  tend  to  in- 
crease the  distention  of  the  liver,  it  is  necessary  to  be  very  cau- 
tious in  the  use  of  tonics.  I  know  of  none  of  much  efficacy  that 
we  can  venture   to  employ  in  such  a  case. 

The  creosote  (for,  where  it  agrees,  it  certainly  deserves  the 
name  of  a  tonic)  is  the  only  one  I  now  employ  in  the  case  before 
us,  and  if  it  neither  at  all  oppresses  the  stomach  nor  produces 
headache,  I  have  found  no  bad  effect  from  it  in  such  cases;  and  in 
general,  where  it  agrees  with  the  patient,  it  tends  sensibly  to  sup- 
port the  strength.  I  generally  begin  with  from  five  to  eight  min- 
ims, rubbed  with  mucilage,  and  sufficiently  diluted  to  prevent  any 
unpleasant  heat  in  the  mouth  or  throat  in  swallowing  it,  and  have 
gradually  increased  the  dose  to  several  times  this  quantity,  when  I 
ound  that  it  produced  neither  of  the  effects  just  mentioned. 

But  of  all  the  means  of  cure  in  the  case  before  us,  that  which 
frequires  most  attention  is  the  employment  of  the  mercurial.     I 
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shall  here  make  such  observations  on  this  part  of  the  treatment  as 
are  necessary,  in  addition  to  what  has  been  said  on  it. 

On  comparing  all  that  has  been  said,  it  is  evidently  necessary, 
in  the  last  stage  of  debility  of  the  brain  and  spinal  marrow,  in  the 
case  before  us,  to  do  all  which  the  patient's  state  admits  of  to  ac- 
celerate the  removal  of  the  original  disease;  and  this  is  in  no  case 
more  necessary  than  where  the  supervening  disease  is  seated  in  the 
lungs. 

It  is  of  essential  consequence,  as  explained  above,  that  the  prac- 
titioner who  directs  the  treatment  in  the  case  we  are  considering, 
should  have  the  means,  not  only  of  correctly  distinguishing  the  dis- 
tended liver  from  any  structural  disease  of  the  liver,  but  also,  at 
all  periods  of  the  treatment,  of  determining  at  what  rate  the  dis- 
ease is  yielding,  and  when  the  morbid  distention  is  removed.  I 
would  always  recommend  the  patient,  however  well  he  may  con- 
ceive he  understands  what  is  said  in  the  present  treatise,  to  place 
himself  under  the  care  of  a  medical  attendant  when  he  can. 

It  is  always  of  great  consequence  in  the  treatment  of  disease  to 
consult  with  a  person  in  the  habit  of  attending  to  the  various  de- 
tails of  practice,  however  wTell  the  patient  may  himself  understand 
the  principles  of  the  treatment.  At  the  same  time,  I  have  en- 
deavored to  make  my  language  so  plain  that  those  out  of  the  pro- 
fession, I  hope,  may  tolerably  well  regulate  the  treatment  where  a 
professional  man  cannot  be  obtained. 

The  part  where  the  fulness  is  most  perceptible  on  pressure  is  a 
little  to  the  right  side  of  the  hollow,  called  the  pit,  of  the  stomach, 
and  near  to  the  edge  of  the  ribs,  after  they  divide  at  the  pit  of  the 
stomach,  and  a  little  above  the  place  where  the  ribs  suddenly  turn 
away  to  the  right  side,  after  they  have  been  gradually  sloping  to 
that  side  more  or  less  in  different  individuals.  The  distance  to 
which  the  morbid  fulness  extends  below  the  ribs,  on  comparing  the 
two  sides,  is  the  measure  of  the  distention  the  liver  has  undergone; 
for  a  perfectly  healthy  liver,  we  have  seen,  lies  entirely  under  the- 
rms, and  cannot,  therefore,  be  perceived  by  the  hand  of  the  exam- 
iner; and  it  will  be  found  that  just  in  proportion  as  the  symptoms 
of  the  disease  yield,  the  fulness  occasioned  by  the  distention  of' 
the  liver  disappears. 

As  there  is  no  disease  of  structure,  there  is  no  induration  to  be 
felt;  we  therefore  look  in  vain  for  the  hardened  edge  observed  in 
schirrous  liver;  we  feel  only  a  general  fulness  of  the  part;  and  the 
degree  of  this,  as  above  pointed  out,  is  best  felt  in  the  erect  posi- 
tion, because  in  this  position  the  liver  comes  most  forward;  where- 
as in  indurated  liver  we  judge  best  of  the  state  of  the  disease  when 
the  patient  lies  on  the  back,  because  in  this  position  the  intervening 
muscles  between  the  hand  of  the  examiner  and  the  liver  are 
most  relaxed,  and  we  can  best  judge  both  of  the  degree  and  ex- 
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tent  of  the  induration  of  the  liver.  I  have  never  seen  the  distended 
liver  extend  as  the  schirrous  liver  sometimes  does,  so  as  to  fill  more 
than  half  the  abdomen,  displacing  a  great  part  of  the  other  abdominal 
viscera.  I  have  seen  the  latter  occupying  more  than  two  thirds 
of  the  whole  abdomen,  whereas  the  former  I  have  never  found  de- 
scending more  than  three  or  four  inches  below  the  edge  of  the  ribs; 
nor  have  I  ever  seen  it  extending  to  the  left  side  so  as  much,  if  at 
all,  to  displace  any  of  the  other  viscera.  Indeed,  this  is  hardly 
possible,  both  on  account  of  its  retaining  all  its  natural  softness,  as 
well  as  the  mere  distention  of  the  organ  never  taking  place  to  the 
degree  which  often  occurs  in  disorganised  liver.  The  natural  struc- 
ture of  the  liver  does  not  admit  of  such  distention.  In  every  case 
of  distended  liver  I  have  seen,  we  could  perceive  the  line  of  dis- 
tinction between  the  distended  liver  and  distended  duodenum,  which 
we  have  seen  is  always  the  consequence  of  its  continuance,  while  I 
have  seen  the  indurated  liver  not  only  extending  far  below  the  na- 
val, but  also  to  the  left  side,  displacing  every  thing  which  opposed 
it,  no  degree  of  which  I  have  ever  seen  in  distended  liver. 

The  fulness  of  the  region  of  the  liver  is  generally,  not  always, 
we  have  seen,  attended  with  tenderness  on  pressure.  This  in 
most  cases  is  occasioned  by  the  previous  fits  of  indigestion,  which 
terminate  in  the  permanent  disease.  The  chief  seat  of  the  ten- 
derness, as  I  have  found  from  repeated  dissection,  is  in  the  pylo- 
rus, which  is  often  as  red  as  if  it  were  actively  inflamed;  and  this 
inflammatory  state  often,  on  the  one  hand,  spreads  more  or  less  to 
other  parts  of  the  stomach,  and  on  the  other,  to  the  liver,  as  pointed 
out  by  a  corresponding  extension  of  the  tenderness  on  pressure.  I 
have  already  explained  why  this  chronic  inflammatory  state  is  always 
in  the  pylorus  in  the  first  instance,  the  passage  from  the  stomach  to 
the  first  bowel,  the  duodenum,  which,  we  have  seen,  rather  de- 
serves the  name  of  a  second  stomach  than  that  of  a  bowel.* 

I  have  just  pointed  out  the  only  addition  necessary  to  be  made 
in  the  treatment  of  the  first  stage  of  debility  of  the  brain  and  spi- 
nal marrow,  when  the  supervening  disease  attacks  the  lungs.  The 
fret  of  nerve  has  become  established,  and  necessarily  proves  fatal, 
when  the  supply  of  the  only  organs  which  we  have  seen  afford  the 
nervous  influence  necessary  to  the  maintenance  of  all  our  vital  or- 
gans fails;  in  consequence  of  which  the  structure  of  that  most  in- 
clined to  disease  gives  way,  the  final  ceasing  of  the  functions  of 
any  one  of  which  is  necessarily  fatal.  In  considering  the  treat- 
ment of  the  first  stage  of  debility  of  the  brain  and  spinal  marrow, 
I  have  entered  on  that  necessary  for  the  removal  of  the  cause 
which  supports  the  disease;  and  in  the  last  stage  it  is  only  neces- 
sary to  employ  the  same  treatment  still  more  assiduously  when  dis- 

*  See  Sir  Benjamin  Brodie's  experiments,  abovo  referred  to. 
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ease  of  another  vital  organ  has  actually  taken  place,  and  the  pa- 
tient's life  immediately  depends  on  its  speedy  removal,  lor  which 
we  have  seen  that  of  the  original  disease  is  essential,  the  lata!  ef- 
fect under  such  circumstances  being  at  no  great  distance,  li  the 
cause  which  has  been  preying  on  the  powers  of  the  brain  and  spi- 
nal marrow  cannot  be  removed. 

It  is  easy  to  perceive  from  what  has  been  said,  that  the  only 
plan  of  treatment  which  applies  to  such  cases,  is,  the  combination 
of  the  means  which  tend  to  remove  the  last  supervening  disease, 
which  is  always  an  acute  disease,  with  that  of  the  treatment  of  the 
original  affection  from  which  it  has  arisen,  which,  as  we  have  seen, 
is,  necessarily,  of  a  chronic  nature. 

One  of  the  most  important  points  in  the  last  stage  of  the  case 
before  us  is,  to  obtain  such  an  affection  of  the  mouth,  from  the 
minute  mercurial  dose,  as  I  mention  in  speaking  of  the  treatment 
of  the  second  stage  of  distended  liver,  if  this  has  not  been  sooner 
accomplished;  and  if  it  has,  to  promote  its  recurrence,  and  render 
it  as  constant  as  can  be  done  without  the  least  risk  of  any  degree 
of  salivation,  which  is  always,  I  believe,  injurious  in  such  cases, 
where,  as  far  as  I  have  observed,  there  never  is  any  disease  of 
structure  in  the  liver,  nor  even  any  tendency  to  it;  for  we  have 
seen  the  tendency  of  the  last  supervening  disease  is  always  to  re- 
lieve the  original  disease,  from  which  the  whole  arises.  I  have 
almost  uniformly  found,  at  all  periods  of  distended  liver,  an  im- 
provement in  the  symptoms  on  a  tenderness  of  the  gums  super- 
vening; but  I  have  not  found  it  desirable  much  to  increase  the  mi- 
nute dose  with  a  view  to  bring  it  on;  and,  indeed,  this  seldom  has 
the  effect,  for,  as  in  those  in  whom  it  is  difficult  to  produce  this 
effect,  the  difficulty  most  frequently  arises  from  the  mercurial  run- 
ning off  too  rapidly  by  the  excretories,  and  particularly  by  the  skin; 
and  increasing  the  dose  tends  only  to  increase  this  effect;  and  we 
can  often  produce  complete  salivation  by  the  minute  dose,  when 
the  ordinary  doses  have  wholly  failed  to  produce  it. 

When  the  fulness  of  the  region  of  the  liver  is  not  very  percep- 
tible, by  making  the  patient  speak,  while  pressure  is  made  on  the 
region  of  the  distended  liver,  we  may  always,  as  the  recovery  goes 
on,  judge  of  the  degree  of  the  distention  remaining,  and  thus  ascer- 
tain at  what  rate  the  recovery  goes  on,  after  the  distention  is  too  tri- 
fling to  enable  us  to  judge  without  this  assistance;  and  I  have  uni- 
formly found  that  when  the  distention  of  the  liver  is  wholly  reliev- 
ed, the  pressure  produces  no  difference  in  the  breathing  or  speak- 
ing on  the  two  sides.  This  is  the  only  test  I  have  been  able  to  dis- 
cover which  can  tell  us  that  the  liver  has  returned  to  its  natural  po- 
sition under  the  ribs;  and  the  degree  in  which  this  takes  place  is 
always  a  correct  measure  of  the  rate  of  recovery. 

It  is  hardly  necessary  to  add,  after  what  has  been  said,  that  the 
effects  of  this  disease  are  very  various.     They  may,  after  they 
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have  induced  a  permanent  fret  of  nerves,  terminate  in  a  fatal  dis- 
ease of  the  head,  chest,  or  abdomen,  according  to  the  tendencies 
of  the  particular  constitution,  the  period  of  life,  and  the  circum- 
stances in  which  the  individual  happens  to  be  placed;  the  principle 
of  the  treatment  being  then  a  combination  of  that  of  the  original 
and  supervening  diseases;  for  the  latter  of  which  I  must  refer  to 
the  works  on  those  diseases. 

In  all  serious  diseases,  we  should  carefully  determine,  from  an 
examination  of  the  state  of  the  digestive  organs,  and  the  history 
of  the  case,  how  far  the  irritations  of  these  organs  have  had  a 
share  in  producing  the  attack  the  patient  labors  under;  be- 
cause if  this  has  been  the  case,  and  the  disease  of  those  organs, 
even  although  in  a  mitigated  form,  remains,  the  removal  of  the 
more  prominent  disease  is  impossible,  unless  that  in  which  it  has 
had  its  origin  be  detected  and  removed. 

Thus  I  have  found,  in  many  both  acute  and  chronic  cases,  an 
examination  of  the  region  of  the  three  great  digestive  organs,  the 
stomach,  particularly  the  pyloric  region  of  this  organ,  liver,  and  du- 
odenum, of  as  much  consequence  as  that  of  the  pulse,  and  often 
more  so.  For  many  years  I  have  never  failed  to  have  recourse  to 
it;  for  even  where  such  affections  have  no  concern  in  the  cause  of 
the  disease,  they  often,  as  above  stated,  from  the  extensive  sympa- 
thies of  these  organs,  supervene  in  it,  and  always  influence  its 
course,  and  ought,  if  present,  to  influence  the  treatment. 

In  by  far  the  majority  of  chronic  cases  in  which  my  opinion  has 
been  requested,  in  consequence  of  their  unusual  obstinacy,  I  have 
found  the  distended  state  of  the  liver  the  cause  of  the  obstinacy, 
and,  on  its  being  relieved,  the  disease  has  yielded  to  the  usual 
means. 

If  there  be  any  truth  in  the  preceding  observations,  and  they  are 
equally  founded  in  the  general  laws  of  our  constitution  and  practi- 
cal experience,  how  erroneous  must  that  treatment  be  by  which  all 
cases  of  the  same  disease  of  the  same  organ  are  often  treated  in  the 
same  way,  whether  arising  from  a  cause  immediately  influencing 
the  organ  itself,  or  one  which  has  made  its  first  impression  on  an- 
other part  of  the  system;  without  correcting  the  effects  of  which  it 
is  impossible  to  remove  the  more  prominent  disease:  for  a  disease 
will,  h  fortiori,  be  supported  by  the  continuance  of  the  cause  which 
had  power  to  produce  it.  The  correctness  of  this  observation  is 
strikingly  illustrated  by  that  disease  which,  on  account  of  its  emi- 
nence and  frequency,  I  have  chosen  as  an  example  of  the  last  su- 
pervening disease;  often  even  to  the  degree,  if  the  structure  of  the 
lungs  be  still  entire,  and  time  remains  for  the  effects  of  the  proper 
treatment,  I  may  say,  of  almost  certain  safety,  instead  of  no  less 
certain  death.  This  last  supervening  affection  characterises  the 
last  stage  of  the  disease  I  have  called  distended  liver,  to  which  we 
.have  seen  so  many  in  these  kingdoms  annually  fall  a  sacrifice,  the 
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consequence  of  the  physiological  errors  which  havo  prevailed,  and 
do  still  prevail,  in  our  profession,  as  above  explained. 

There  is  a  case  of  disteuded  liver  which  I  have  found  does 
not  admit  of  a  permanent  cure;  I  mean  where  the  debility  of  the 
nervous  system  is  an  original  defect  of  the  constitution;  that  is,  has 
been  born  with  the  patient.  In  such  constitutions,  as  may  be  in- 
ferred from  what  has  been  said  of  the  nature  of  distended  liver,  the 
reader  may  be  led  to  infer  that  there  are  no  means  of  permanent 
cure,  because,  from  the  original  defect,  as  soon  as  the  means  of 
cure  are  laid  aside,  the  tendency  to  the  disease  necessarily  returns. 
The  only  means  with  which  I  am  acquainted,  by  which,  in  such 
a  case,  a  tolerable  share  of  permanent  health  may  be  obtained,  is, 
by  never  wholly  laying  aside  the  mercurial  treatment;  but,  as  very 
little  of  this  treatment  is  required  for  preserving  such  a  share  of 
permanent  health,  after  the  distention  of  the  liver  has  once  been 
wholly  removed,  it  little  interferes  with  his  general  comfort,  and 
may  be  obtained  by  means  which,  if  necessary,  may  be  continued 
for  life  without  risk. 

The  plan  I  have  pursued   for  this  purpose  has  been  to  give  the 
compound  calomel  pill,  which  is  the  mildest  of  all  effectual  prepara- 
tions of  calomel,  the  dose  being  generally  five  grains  of  the  mass, 
which  contains  one  grain  of  calomel,  and  to  carry  it  off  by  a  mild  ape- 
rient in  the  morning,  once  or  twice  in  the  week,  as  the  constitution  of 
the  patient  requires,  to  prevent  distention  of  the  liver:  for  which  pur- 
pose, its  region  must  from  time  to  time  be  examined,  and  when  any 
distention  of  this  organ  is   perceived,  recourse  must  be  had   to 
the  minute  dose  every  eight  hours,  till  all  fulness  of  the  side  disap- 
pears, by  which,  if  had  recourse  to  as  soon  as  any  distention   of 
the  liver  can  be  perceived,  it  is  generally  soon  removed.     By  such 
means,  I  have  found  that  those  whose  nervous  system  is  originally 
debilitated  may  generally  be  preserved  in  such  a  state  of  health  as, 
with  the  necessary  attention  to  rules  of  diet,  and  regularity  of  bow- 
els, hardly  deserves  the  name  of  disease;  and  I  have  never  seen 
any  bad  effect  from  such  a  course  of  medicine,  however  long  con- 
tinued.    The  occasional  dose  never  does  harm;  and  if  the  above- 
mentioned  pill,  the  popular  name  for  which  is  Plummer's  pill,  is 
not  sufficiently  active,  a  grain  of   calomel,  made  into  a  pill   with 
extract  of  liquorice,  may  be  substituted  for  it.     In  most  cases,  com- 
bined with  such  an  occasional  dose,  the  minute  dose  seldom  fails, 
after  a  certain  continuance,  to  remove  the  distention  of  the  liver, 
even  in  such  cases;  and  the  use  of  this  dose  may  be  laid  aside  till 
some  degree  of  the  distention  again  recurs. 

By  relieving  the  fret  of  nerve,  by  preventing  the  continuance  of 
its  immediate  cause,  the  brain  and  spinal  marrow  are  allowed  to 
recover  their  powers,  as  far  as  the  original  debility  of  the  consti- 
tution admits  of  it;  and  thus,  from  several  such  cases  which  have 
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been  under  my  care,  I  believe  both  life  and  a  comfortable  state  of 
health  may  be  preserved  till  an  advanced  age,  even  in  such  habits; 
the  minute  dose  always  acting  on  the  liver  as  a  tonic,  and  conse- 
quently, when  the  weakened  state  of  this  organ  is  the  cause  of  the 
general  debility,  in  a  similar  way  on  the  whole  system. 

In  all  cases  it  will  appear,  from  what  has  been  said  of  the  ex- 
tensive sympathies  of  the  liver,  that  care  should  be  taken  to  sup- 
port the  due  action  of  the  skin  and  other  secreting  organs;  in  short, 
as  much  as  possible  to  preserve  a  state  of  general  health,  which  is 
essential  in  the  treatment  of  an  organ  which  so  greatly  influences 
and  is  influenced  by  that  of  almost  all  others. 

The  reader  will  perceive,  from  all  that  has  been  said  of  the 
treatment  of  distended  liver,  that  its  success  consists  in  effecting 
two  objects:  the  first  in  enabling  the  liver  so  to  discharge  its  con- 
tents that  it  may  return  to  its  healthy  degree  of  distention;  the 
last,  so  to  strengthen  its  ducts  and  vessels  that  the  morbid  disten- 
tion shall  not  recur.  The  last  of  these  we  found  the  most  difficult, 
because  all  our  powerful  tonics  tend  to  obstruct  the  liver,  and  con- 
sequently to  produce  the  state  we  are  endeavoring  to  remove;  nor 
do  I  know  any  other  tonic  than  the  minute  dose  of  mercury,  given 
in  the  way  and  dose  above  pointed  out,  that  can  at  all  be  depended 
on  in  this  part  of  the  treatment.  The  reader  has  seen  the  princi- 
ple on  which  minute  doses  of  almost  all  our  more  powerful  medi- 
cines act  more  or  less  as  tonics. 


Section  IV. 

On  a  certain  State  of  Indigestion,  and  of  habitual  Asthma. 

What  follows  tends  to  illustrate  several  of  the  most  important 
observations  made  in  the  preceding  parts  of  this  volume,  and  may 
be  regarded  as  a  proper  postscript  to  all  that  has  been  said  in  the 
present  chapter. 

The  diseases  which  form  the  title  of  this  division,  arising  appa- 
rently from  a  general  and  obstinate  defective  action  of  the  secreting 
surfaces,  depend  on  a  weakened  power  of  the  central  organs  of  the 
vital  system;  in  which  I  have  found  voltaic  electricity  the  only  ef- 
fectual means  of  relief. 

The  first  is  a  state  of  general  debility  uncharacterised  by  any  par- 
ticular symptom,  generally  the  effect  of  the  long-continued  irrita- 
tions of  indigestion,  which  remains  in  certain  constitutions  after  the 
permanent  distension  of  the  liver,  and  consequently  the  fret  of 
nerve,  have  been  removed;  and  occasionally  arising  from  some 
other  causes. 

Of  the  latter,  which,  as  far  as  I  know,  had  not  been  distinguish- 
ed as  an  original  disease,  the  reader  will  find  a  particular  account 


THE    NERVOUS     SYSTEM. 


153 


in  a  paper  I  presented  to  the  Royal  Society,  and  which  is  publish- 
ed in  the  Philosophical  Transactions  for  IS  17,  in  which  is  given 
the  result  of  the  treatment  of  about  a  hundred  cases  of  what  I  have 
called  habitual  asthma. 

Most  of  these  cases  were  treated,  in  the  course  of  several  years, 
in  a  public  establishment,  the  County  of  Worcester  Hospital  (where 
the  disease  among  the  sedentary  china  manufacturers  is  of  very  fre- 
quent occurrence),  and  consequently  in  the  presence  of  many  ob- 
servers. Some  had  been  obliged  to  give  up  their  employment  in 
consequence  of  this  disease,  for  no  other  means  that  were  tried 
gave  any  effectual  relief;  and  I  do  not  recollect  one  instance  in 
which  they  were  not  enabled  to  return  to  it  by  the  use  of  voltaic 
electricity. 

The  disease  consists  merely  in  a  constant  state  of  oppressed 
breathing,  which  unfits  the  patient  for  all  the  active  duties  of  life 
more  or  less,  in  general,  but  not  necessarily,  accompanied  by  cough. 

The  reader  will  perceive,  from  all  that  is  said  respecting  the  ef- 
fects of  voltaic  electricity,  which  is  now,  I  have  already  had  occa- 
sion to  observe,  since  the  account  of  the  experiments  publicly  re- 
peated both  in  London  and  Paris,  the  former  in  1822,  an  account 
of  which  will  be  found  in  the  Philosophical  Transactions  for  that 
year,  the  latter,  on  a  far  more  extensive  scale,  in  1823,  an  account 
of  which  will  be  found  in  a  publication  referred  to  in  the  preface — 
I  say,  since  these  public  repetitions  of  the  experiments  on  which 
the  inference  is  founded,  the  voltaic  electricity  is,  I  believe,  gene- 
rally admitted  to  be  the  power,  which  operates  in  the  nervous  in- 
fluence, properly  so  called.  In  the  third  part  of  the  fourth  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions  the  reader  will 
find  the  principles  which  should  direct  the  employment  of  this  agent 
in  the  cure  of  disease.  The  great  outline  may  be  comprehended 
in  one  sentence.  The  objects  of  its  employment  are  for  the  time 
to  supply  the  want  of  nervous  influence,  and  thus  to  excite  the  vital 
organs  to  a  better  action:  the  chief  precautions  to  be  observed  be- 
ing, to  take  care  that  all  inflammatory  tendency  be  corrected  before 
its  use,  and  that  it  shall  not  excite  any  such  tendency.  The  reader 
has  seen  Mr.  Earle's  report  of  its  effects  in  restoring  the  due  func- 
tions of  the  stomach  and  lungs  in  disease  of  the  spinal  marrow. 

It  is  of  course  impossible  for  us  to  apply  this  power  as  nature 
herself  applies  it.  We  can  neither  confine  it  correctly  to  the  pro- 
per parts,  nor  correctly  apply  it  in  the  due  degree.  With  due  pre- 
caution, however,  I  cannot  help  hoping  that  in  those  diseases  in 
which  the  sensorial  functions  are  entire,  and  the  vessels  healthy, 
and  merely  the  functions  of  assimilation  and  secretion,  which  imme- 
diately depend  on  the  nervous  power,  are  in  fault,  voltaic  electrici- 
ty, when  the  states  of  the  system  necessary  to  secure  its  beneficial 
operation  are  generally  understood,  will  in  many  instances  prove  an 
effectual  means  of  relief  in  cases  where  we  have  h\v  or  no  others. 
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As  soon  a3  this  view  of  the  subject  presented  itself,  I  was  led 
to  inquire,  what  diseases  depend  on  a  failure  of  nervous  power. 
The  effect  on  the  stomach  and  lungs  of  removing  part  of  the  eighth 
pair  of  nerves  answered  the  question  respecting  two  of  the  most 
important  diseases  of  this  class.  The  reader  has  seen  that  with- 
drawing a  considerable  part  of  the  nervous  power  from  the  stom- 
ach and  lungs  deranges  the  digestive  powers,  and  produces  greal 
difficulty  of  breathing.  When  the  effect  of  artificially  depriving 
the  lungs  of  a  considerable  part  of  their  nervous  power  is  carefully 
attended  to,  it  will  be  found  in  all  respects  similar  to  the  disease; 
I  have  here  termed  habitual  asthma:  in  which  the  lungs  are  more 
or  less  clogged  with  phlegm,  and  the  breathing  is  constantly  op- 
pressed, better  and  worse  at  different  times,  but  never  free,  and 
these  symptoms  often  continue  to  increase,  in  defiance  of  every 
means  we  can  employ,  till  the  patient  is  permanently  unfitted  for 
all  the  active  duties  of  life;  yet  the  failure  of  nervous  influence 
may  not  have  been  sufficient  to  produce  distended  liver,  the  affec- 
tion of  the  lungs  coming  on  before  it  arrived  at  the  degree  neces- 
sary to  produce  this  effect. 

The  animal,  in  the  experiments  referred  to,  is  not  affected  with 
the  croaking  noise  and  violent  agitation  which  generally  character- 
ise fits  of  spasmodic  asthma.  This  state  we  cannot  induce  arti- 
ficially, except  by  means  which  lessen  the  aperture  of  the  wind- 
pipe. It  is  the  state  of  breathing  observed  in  habitual  asthma  un- 
der which  it  labors;  that  is,  a  uniformly-oppressed  breathing  without 
stertor.  The  stertorous  breathing  in  sanguiferous  apoplexy  seems 
always  to  arise  from  a  contraction  of  the  passage  of  the  air  into  the 
windpipe,  and  evidently  arises  from  the  lessened  power  of  the  ner- 
vous influence,  because  I  found  the  application  of  voltaic  electricity 
immediately  relieve  it,  the  stertorous  breathing  returning  on  dis- 
continuing the  electric  power. 

The  reader  will  find,  from  the  facts  stated  in  the  fourth  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  that  both  the 
oppressed  breathing  and  the  collection  of  phlegm  occasioned  by 
the  division  and  separation  of  the  divided  ends  of  the  eighth  pair 
of  nerves  may  be  prevented  by  causing  voltaic  electricity  to  pass 
through  the  lungs;  and  with  respect  to  the  stomach,  that,  after  the 
capability  of  its  function  has  been  wholly  destroyed,  by  depriving 
it  of  part  of  its  nervous  power,  it  may  be  perfectly  restored,  for 
the  time,  by  the  same  influence.*  That  voltaic  electricity  may 
be  employed  with  safety  in  the  human  body  we  know,  from  num- 
berless instances  in  which  it  has  been  applied  to  it  in  various 
ways. 

Such  are  the  circumstances  which  led  me  to  expect  relief  from 

*  The  result  of  the  trials  of  that  form  of  electricity  with  which  we  have  been  mo.-t 
familiar,  which  is  obtaiued  by  the  common  electrical  machine,  were,  that  its  effects 
in  disease  are  both    lesi  considerable  and  more  transitory 
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it  in  indigestion  and  habitual  asthma.  The  first  trials  were  made 
above  five-and-twenty  years  ago,  as  appears  from  the  paper  above 
referred  to.  The  results  in  many  instances  were  such  as  to  ex- 
ceed my  expectations,  and  to  have  rendered  the  employment  of 
the  remedy  pretty  general,  although  the  precautions  necessary  to 
render  it  most  successful  are,  I  believe,  very  little  attended  to. 
What  these  are  I  have  explained  more  particularly  in  the  seventh 
edition  of  this  Treatise.  For  the  account  of  my  mode  of  appli- 
cation, and  the  means  of  protection  from  its  unfavorable  effects,  I 
also  beg  leave  to  refer  the  reader  to  that  Treatise. 

In  it,  I  have  in  other  respects,  as  well  as  the  employment  of 
voltaic  electricity,  applied  the  results  of  the  inquiry  just  referred 
to,  to  explain  the  nature  and  improve  the  treatment  of  indigestion 
and  its  consequences;  and  have  been  gratified  by  reports  from 
practitioners  in  various  parts  of  the  kingdom  confirming  the  advan- 
tages derived  from  the  plans  of  treatment  thus  suggested;  which, 
with  the  circumstance  of  the  Treatise  having  undergone  seven  edi- 
tions, encourages  me  to  hope  that  my  labors  on  this  part  of  the 
subject  have  not  been  in  vain. 

It  is  reasonable  to  suppose,  that  its  having  been  ascertained  that 
a  power  which  we  are  at  all  times  capable  of  commanding,  and  that 
to  any  extent  that  can  be  required,  having  been  ascertained  to  be 
capable  of  all  the  functions  of  the  leading  power  of  the  vital  sys- 
tem, must,  if  judiciously  employed,  often  be  of  eminent  service 
in  the  practical  department  of  our  profession;  and  such  has  been 
the  result,  although  its  good  effects  have  been  greatly  counteracted 
by  little  or  no  attention  having  generally  been  paid  to  the  precau- 
tions necessary  to  insure  its  most  beneficial  effects. 

There  is  one  of  its  effects  the  extent  of  which  in  some  instan- 
ces has  been  very  unexpected.  It  is  evident  that  it  may  assist  the 
organ  to  which  it  is  applied  in  'three  ways,  either  by  simply  sup- 
plying the  nervous  influence  where  it  is  defective,  in  which  case 
its  effects  are  necessarily  temporary,  an  instance  of  which  the  rea- 
der has  seen  in  its  employment  in  apoplexy;  or  by  exciting  the 
brain  and  spinal  marrow  to  better  action,  as  far  as  relates  to  the 
diseased  part,  which  better  action  remains  after  being  once  ex- 
cited; or  lastly,  by  restoring  to  the  ganglionic  nerves  of  the 
part  more  vigor  in  conveying  their  influence  to  the  part  in  ques- 
tion. Now  I  have  never,  with  the  exception  just  mentioned,  seen 
its  effects  merely  temporary,  although  they  are  much  more  so  in 
some  cases  than  in  others;  therefore  its  action  must  always  be 
more  or  less  by  one  of  the  last  two  means;  but  in  some  cases  so 
small  a  power  has  sometimes  produced  so  great  an  effect,  that  it 
can  only  be  explained  by  supposing  that  its  operation  was  wholly 
in  one  of  these  ways. 

The  following  is  the  most  remarkable  case  of  this  kind  which 
has  occurred  to  me.     A  lady  of  about  thirty  years  of  age  applied 
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to  me  for  the  removal  of  permanently  oppressed  breathing.  She 
had  never,  even  when  she  was  a  child,  been  able  to  run  about  with 
her  companions,  on  account  of  shortness  of  breath,  as  she  termed 
it,  for  which  all  remedies  had  been  tried  in  vain,  which,  as  she 
advanced  in  life,  so  increased,  that  she  could  not,  when  I  saw  her, 
even  walk  up  hill  without  much  suffering.  She  had  no  cough.  I 
advised  no  medicine  for  her,  but  directed  the  moderate  use  of 
voltaic  electricity,  which  was  applied  in  my  presence.  In  a  few 
minutes  she  said  she  breathed  with  more  ease  than  she  remembered 
ever  to  have  done;  but  the  most  unlooked-for  part  of  the  result 
was,  that  she  never  required  a  second  application  of  the  remedy, 
her  breath  remaining  as  free  as  in  the  most  perfect  health,  so  that 
she  could  not  only  walk,  but  run  up  hill,  with  as  much  ease  as 
other  people;  and,  as  far  as  I  know,  the  effect  was  permanent,  as 
I  never  heard  anything  more  of  her,  which  I  certainly  should  have 
done  had  the  difficulty  of  breathing  returned. 

I  have  seen  some  similar  instances,  in  which  a  few  applications 
of  voltaic  electricity  produced  permanent  relief  in  the  same  spe- 
cies of  asthma*,  but  no  other  so  striking,  both  from  the  sudden- 
ness of  the  cure,  and  because  the  disease  appeared  to  have  been 
born  with  the  patient. 

*  Voltaic  electricity  has  little,  if  any,  effect  in  relieving  spasmodic  asthma,  unless 
it  is  complicated  with  habitual  asthma,  as  I  have  defined  it  in  the  publications  re- 
ferred to,  which  sometimes  happens  in  protracted  cases. 


APPENDIX 

CONSISTING    OF 

EXTRACTS 

FROM 

SOME    OF    MY    PAPERS 

WHICH    THE    ROYAL    SOCIETY    OF    LONDON    DID  ME    THE    HONOR 
TO    PUBLISH    IN    THE 

PHILOSOPHICAL  TRANSACTIONS, 

BETWEEN    THE    BEGINNING    OF    THE    YEAR    1815    AND    THE    END  OF    1836; 
ILLUSTRATING 

THE    MORE    IMPORTANT    POSITIONS    ON    WHICH    THE 
FOREGOING    WORK    IS    FOUNDED. 


APPENDIX,  N° •  I. 

Extract  of  a  Paper  which  the  Royal   Society  of  London  did  me 
the  honor  to  publish  in  the  Philosophical  Transactions  for  1836. 

The  powers  of  the  nervous  system,  properly  so  called,  which  co- 
operate with  the  muscular  fibre  in  all  the  more  complicated  func- 
tions, next  demand  our  attention;  and  it  will  appear  that  there  is 
no  other  branch  of  physiology  in  which  the  generally  received 
opinions  have  been,  and  indeed  still  are,  so  much  at  variance  with 
simple  matter  of  fact. 

That  what  in  common  language  is  called  the  nervous  system 
embraces  two  distinct  sets  of  organs  is  evident;  because  not  only- 
do  the  functions  of  the  sensorial  and  nervous  organs,  properly  so 
called,  essentially  differ  in  their  nature,  but,  as  we  shall  find,  their 
localities  also  are  different.  Now  it  has  generally  been  taught  that 
the  nervous  functions,  properly  so  called,  only  administer  to  those 
of  the  sensorial  power;  that  they  are  limited  to  the  conveyance  of 
impressions  to  and  from  the  sensorial  organs,  and  to  the  excite- 
ment of  the  muscles  of  voluntary  motion.* 

1  shall  in  the  first  place  inquire  into  the  nature  of  the  functions 
of  the  nervous  system,  properly  so  called,  and  then  endeavor  to 
ascertain  to  what  parts  of  that  system  the  powers  on  which  those 
functions  depend  belong. 

The  mere  structure  of  the  parts  might  have  led  physiologists 
to  suspect  that  the  organs  of  this  system  possess  other  powers  than 
those  just  enumerated.  We  find  two  distinct  classes  of  nerves,  to 
one  of  which  the  functions  subservient  to  the  sensorial  powers  evi- 
dently belong,  and  it  has  never  been  proved  that  the  other  at  all 
partake  of  these  functions.  Besides,  it  has  appeared  from  exper- 
iments relating  to  this  second  class  of  nerves,  although  their  re- 
sults were  differently  reported  by  different  writers,  that  they  must 
possess  functions  of  a  wholly  different  nature. 

Such  were  the  circumstances  which  called  my  attention  to  this, 

*  See  in  the  Report  of  the  British  Association  for  the  advancement  of  Science  for 
1833  a  paper  by  Dr.  Henry  of  Manchester;  and  a  Dissertation  on  the  state  of  Medi- 
cal Science  from  the  termination  of  the  18th  century  to  the  present  time  by  Dr.  Al 
lison,  Professor  of  the  Institutes  ;  of  Medicine  in  the  University  of  Edinburgh,  in  the 
Cyclopaedia  of  Practical  Medicine,  published  in  1834. 
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as  it  were  superadded  class  of  nerves;  and  I  think  it  will  appear 
from  the  facts  I  am  about  to  adduce,  both  what  are  their  functions, 
which  we  shall  find  much  more  complicated  than  those  ol  the  for- 
mer class,  and  why  the  results  of  the  experiments  just  referred  to 
have  been  so  differently  reported. 

The  peculiarity  of  structure  relating  to  these  nerves  is,  that, 
while  all  the  former  class  proceed,  cither  from  the  brain  or  spinal 
marrow,  directly  to  the  parts  they  influence  or  which  influence 
them;  they  either  enter  or  send  branches  which  enter  a  chain  of 
protuberances  called  ganglions,  from  which  nerves  are  sent 
to  the  parts  influenced  by  them.  Hence  they  are  termed  gan- 
glionic nerves,  a  term,  however,  which  has  not  been  employed  in  a 
very  strict  sense;  because,  besides  the  ganglions  just  mentioned, 
which  receive  nerves  from  different  parts  of  the  brain  and  spinal 
marrow,  there  are  other  protuberances  also  termed  ganglions  which 
are  formed  on  particular  nerves,  but  which  appear  to  have  no  rela- 
tion to  any  nervous  filaments  but  those  of  the  particular  nerve  to 
which  the)  belong,  it  is  therefore  necessary  that  T  should  define 
the  sense  in  which  I  use  the  terms  ganglion  and  ganglionic  nerve. 
By  ganglion,  I  mean  a  nervous  protuberance  which  receives  nerves 
from  different  sources;  and  by  ganglionic  nerve,  a  nerve  which 
either  enters  or  sends  branches  to  such  ganglions,  or  proceeds  from 
them,  whether  it  have  or  have  not  any  such  protuberance  belong- 
ing to  itself.  It  may  be  stated,  however,  that  there  is  reason  to 
believe  that  all  nerves,  having  such  protuberances,  contribute  to- 
wards forming  the  ganglions,  in  the  sense  in  which  I  use  the  term.* 

One  of  the  most  evident  peculiarities  of  the  ganglionic  nerves, 
in  the  sense  in  which  I  use  the  term,  is,  that  while  the  cerebral 
and  spinal  nerves  supply  the  sensitive  organs  and  the  muscles  of 
voluntary  motion,  the  ganglionic  nerves  supply  the  muscles  of  in- 
voluntary motion  and  the  other  vital  organs. 

Haller,  finding  that  the  heart  cannot  be  influenced  through  its 
nerves  in  the  same  way  as  a  muscle  of  voluntary  motion,  was  led 
to  the  conclusion  that  the  former  cannot  be  directly  influenced 
through  the  nerves.  But  M.  le  Gallois  has  shewn  that  he  was  de- 
ceived in  this  inference,  the  heart  being  immediately  subject  to  the 
influence  of  the  spinal  marrow;  and  the  latter  author  further  infer- 
red from  his  experiments  that  the  spinal  marrow  is  not  only  capa- 
ble of  directly  influencing  the  heart  through  its  nerves,  but  that, 
through  the  same  channel,  it  bestows  on  both  tie  heart  and  blood- 
vessels all  their  powers;  an  inference  refuted  both  by  experiments 
already  referred  to,  and  others,  an  account  of  which  appeared  in 
Philosophical  Transactions  for  1815,  and  has  since  been  republish- 
ed in  my  Inquiry  into  the  Laws  of  the  Vital  Functions;  and  some 

*  See  my  paper  on  the  Functions  of  the  Nervous  System  in  the  Philosophical 
Transactions  for  1829,  which  was  republished  in  my  Treatise  on  the  Nature  of 
Sleep  and  Death. 
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of  which  were,  at  the  request  of  the  Royal  Society,  repeated,  with 
the  same  results  I  had  obtained,  by  Mr.  Clift,  Mr.  Clift's  confir- 
mation of  them  being  published  in  the  same  volume  of  the  Trans- 
actions. 

The  circumstance  of  the  hrain  and  spinal  marrow  only,  as  wc 
shall  find,  influencing  the  heart  under  peculiar  circumstances  is  prob- 
ably the  cause  of  the  fact,  ascertained  by  Haller,  that  it  cannot  be 
excited  through  is  nerves  in  the  same  way  as  a  muscle  of  volunta- 
ry motion,  an  observation  which  applies  to  all  muscles  of  involunta- 
ry motion,  a  want  of  attention  to  which  has  misled  some  physiolo- 
gists.* •  - 

From  the  whole  of  the  experiments  which  have  been  referred  to, 
it  appears,  on  the  one  hand,  that  neither  the  brain  nor  spinal  mar- 
row bestows  any  power  on  the  heart  or  vessels;  but,  on  the  other, 
that  each  of  the  former  organs  is  either  capable  of  directly  influ- 
encing both  (the  vessels  even  to  their  utmost  extremities),  and 
that,  not  only  by  exciting  their  powers,  but  also  by  impairing  and 
even  wholly  destroying  them,  according  to  the  nature  and  power 
of  the  agent  operating  on  the  brain  and  spinal  marrow;  although, 
in  their  usual  functions,  the  heart  and  vessels,  like  the  other  mus- 
cles of  involuntary  motion,  obey  neither  of  these  organs,  but  agents 
peculiar  to  themselves. f 

Thus  it  appeared  that  the  ganglionic,  like  the  cerebral  and  spi- 
nal nerves  of  motion,  may  administer  towards  the  contraction  of 
the  muscular  fibre,  unless,  what  I  conceive  to  be  more  probably 
the  case,  although  not  yet  ascertained,  branches  of  the  latter 
nerves  are  bound  up  in  the  same  sheath  with  the  ganglionic  nerves!, 
as  we  shall  find  there  is  reason  to  believe  is  the  case  with  respect 
to  the  nerves  of  sensation.  Physiology  has  been  much  indebted 
to  the  experiments  of  Sir  Charles  Bell,  M.  Majendie,  and  Mr. 
Mayo,  from  which  it  appears  that  the  nerves  of  motion  and  these 
of  sensation,  although  often  bound  up  in  the  same  sheath,  are  dis- 
tinct nerves,  having  different  origins. 

What  are  the  functions  which  are  peculiar  to  the  ganglionic 
nerves,  in  the  sense  in  which  I  use  that  term? 

This  question  is  answered  respecting  one  of  the  most  important 
of  the  vital  functions,  the  process  of  secretion,  in  papers  published 
in  the  Philosophical  Transactions  for  1815  and  1822,  and  repub- 
lished in  the  last  edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions. 

*  See  my  reply  to  MM.  Presehet  and  Milne-Edward*  in  the  Philosophical  Trans- 
actions  for  1833,  entitled  Some  Observations  relating  to  the  Function  of  Digestion. 

t  See  two  of  my  pipers  published  in  the  Philosophical  Transactions  for  1815,  and 
republished  in  my  Inquiry  into  the  Laws  of  the  Vital  Functions. 

t  It  now  appears,  from  what  is  said  in  subsequent  volumes  of  the  Philosophical 
Transactions,  and  in  the  fourth  edition  of  my  Treatise  on  tho  Laws  of  the  Vital 
Functions,  that  this  is  not  the  case- 
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It  appears  from  the  experiments  detailed  in  those  papers,  that 
when  part  of  the  eighth  pair  of  nerves  in  their  passage  along  the 
neck  is  removed,  or  these  nerves  are  divided,  and  one  end  of  eith- 
er portion  is  raised  from  its  place,  the  secretion  of  a  gastric  juice 
soon  begins  to  fail  in  its  properties;  and  if  the  animal  survives  for 
a  certain  time,  the  contents  of  the  stomach  are  found  not  only  un- 
digested, but  quite  dry,  proving  that  there  had  been  no  secretion 
from  it  whatever  for  some  time. 

From  these  experiments  we  also  learn  how  it  has  happened  that 
such  various  accounts  of  the  effects  in  the  stomach  of  dividing  the 
eighth  pair  of  nerves  is  given  by  different  experimentalists;  be- 
cause it  was  found  that  digestion  was  more  or  less  completely  in- 
terrupted in  proportion  as  the  divided  ends  of  the  nerves  were  kept 
at  a  considerable  distance  from  each  other.  Even  when  the  dis- 
tance was  a  quarter  of  an  inch,  provided  the  dividend  ends  were 
no  otherwise  displaced  than  in  consequence  of  the  retraction  of  the 
nerve  on  its  division,  digestion,  although  more  or  less  deranged, 
was  not  interrupted,  a  subject  to  which  I  shall  have  occasion  to 
recur.  Now  as  this  was  a  point  which  never  particularly  demanded 
attention,  accident  must  always  have  more  or  less  influenced  the 
result. 

But  secretion  is  not  the  only  vital  function  that  is  influenced  by 
the  division  and  separation  of  the  divided  ends  of  the  eighth  pair  of 
nerves  in  the  neck.  It  appears  from  experiments  detailed  in  my 
paper,  published  in  the  Philosophical  Transactions  for  1827,  and 
republished  in  my  treatise  On  the  Nature  of  Sleep  and  Death, 
that,  under  such  circumstances,  all  the  assimilating  functions  are  so 
deranged,  that  in  many  parts  of  the  lungs,  in  the  space  of  fifteen 
or  twenty  hours,  not  a  vestige  of  their  healthy  structure  remains. 

Such  it  appears  are  the  effects  on  the  stomach  and  lungs  of  de- 
priving them  of  a  considerable  portion  of  the  influence  of  the  brain. 
They  are  organs  well  adapted  for  such  observations.  In  the 
stomach  we  have  certain  means  of  judging  of  any  considerable 
deviation  in  the  process  of  secretion;  and  from  the  peculiar  struc- 
ture of  the  lungs,  they  are  well  adapted  for  observations  on  changes 
of  structure.  That  the  effects  are  proportioned  to  the  degree  in 
which  the  influence  of  the  brain  is  withdrawn,  appears  from  com- 
paring those  of  dividing  and  separating  the  divided  ends  of  one 
or  both  nerves. 

It  is  not  however  to  the  brain  alone  that  similar  observations  ap- 
ply, for  it  was  found  that  depriving  the  stomach  and  lungs  of  the 
influence  of  the  spinal  marrow  is  attended  with  the  same  effects. 
When  the  lumbar  portion  of  this  organ  was  destroyed,  the  func- 
tions of  the  stomach  and  luDgs  and  the  structure  of  the  latter  were 
as  much  impaired  as  by  the  division  and  separation  of  the  divided 
ends  of  one  of  the  eighth  pair  of  nerves;  and  when  the  lower  half 
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of  the  spinal  marrow  was  destroyed,  as  much,  as  by  the  division 
and  separation  of  the  divided  ends  of  both  those  nerves.* 

It  thus  appears  that  the  powers  on  which  the  secreting  and  assim- 
ilating functions  depend  reside  in  the  brain  and  spinal  marrow,  and 
equally  in  these  organs;  nor  does  either  of  them  act  through  the 
other  in  influencing  the  vital  organs,  as  the  brain  is  found  to  do 
through  the  spinal  marrow  in  influencing  many  of  the  muscles  of 
voluntary  motion,  the  heart  and  vessels  in  every  part  being  equally 
influenced  by  agents  acting  either  on  the  brain  or  spinal  marrow, 
when  the  other  has  been  removed,  as  while  both  with  all  their 
connections  remain. f 

The  question  which  next  presents  itself  is,  how  far  are  they  as- 
sisted in  these  offices  by  the  nerves,  ganglions,  and  plexuses? 
From  which  many  have  supposed  that  the  nervous  influence  be- 
stowed on  the  vital  organs  is  wholly  derived. 

In  a  paper  published  in  the  Philosophical  Transactions  for  1833, 
and  republished  in  my  treatise  On  the  Nature  of  Sleep,  and  Death, 
I  have  entered  into  this  question  at  great  length,  where  such  obser- 
vations and  experiments  will  be  found,  as  far  as  I  am  capable  of 
judging,  as  render  the  following  inferences  unavoidable: — That  the 
ganglions,  plexuses,  and  their  nerves,  in  no  degree  contribute  to 
the  formation  of  the  nervous  influence;  the  spinal  and  cerebral 
nerves  being  merely  the  means  of  conveying  the  influence  of  the 
parts  of  the  brain  and  spinal  marrow  from  which  they  proceed, 
and  of  conveying  to  these  organs  the  influence  of  impressions 
made  on  their  extremities;  while  the  ganglions  and  plexuses  with 
their  nerves  are  only  the  means  of  combining  the  influence  of  all 
parts  of  the  brain  and1  spinal  marrow,  through  all  parts  of  which 
the  organs  of  the  nervous  power,  properly  so  called,  are  distribu- 
ted; the  nerves  proceeding  from  the  ganglions  and  plexuses  being 
the  means  of  conveying  this  combined  influence  to  the  muscles  of 
involuntary  motion  and  the  other  vital  organs. 

The  question  here  arises,  for  what  purpose  is  the  influence  of 
every  part  of  the  brain  and  spinal  marrow  thus  combined  to  be  be- 
stowed on  these  organs? 

This  question  is  answered  by  the  experiments  just  referred  to, 
which  prove  that  the  influence  of  every  part  of  the  brain  and  spinal 
marrow  is  necessary  to  the  due  performance  of  the  functions  of 
secretion  and  assimilation;  and  by  other  facts  to  which  I  shall 
have  occasion  to  refer,  which  prove  the  necessity  of  the  muscles 
of  involuntary  motion  being  under  the  control  of  the  same  power, 
on  which  these  functions  depend. 

*  See  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
t  See  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
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All  of  them,  as  we  have  just  seen,  fail  when  any  considerable 
part  of  the  influence  either  of  the  brain  or  spinal  marrow  i.s  with- 
drawn, the  failure  of  function  being  proportioned  to  the  degree  in 
which  the  influence  of  either  is  withdrawn,  proving  that  the  influ- 
ence of  every  part  of  them  is  essential  to  the  due  performance  of 
those  functions.* 

Important  and  extensive  as  these  functions  are,  there  is  still 
another,  hardly  less  so,  dependent  on  the  powers  of  the  nervous 
system,  properly  so  called.  Sir  Benjamin  lirodief  proved  by 
direct  experiment  many  years  ago,  that  animal  temperature  is  un- 
der the  influence  of  the  nervous  system,  and  various  observations 
evince  that  a  debilitated  state  of  the  brain  is  accompanied  with  a 
diminished  temperature. 

I  made  many  experiments  on  this  subject  detailed  in  my  In- 
quiry into  the  Laws  of  the  Vital  Functions,  from  which  it  appears 
that  in  this,  as  in  all  the  other  vital  functions,  the  spinal  marrow 
shares  with  the  brain.  If  the  power  of  either  organ  be  impaired, 
the  temperature  sinks  in  precisely  the  same  proportion  as  the  se- 
cretions are  deranged.  A  particular  organ  may  be  deranged  hy 
preventing  its  due  supply  of  nervous  influence,  and  there  may  be 
no  general  diminution  of  temperature.  The  due  nervous  influ- 
ence is  prevented  reaching  the  particular  organ,  but  there  is  no 
diminution  of  the  power  of  the  brain  or  spinal  marrow.  When, 
on  the  other  hand,  the  power  of  either  of  these  organs  is  impaired, 
there  is  an  immediate  diminution  of  temperature. 

When  the  lower  half  of  the  spinal  marrow  was  destroyed,  the 
animal  shivered,  and  would  probably  soon  have  died  of  cold  if  it 
had  not  been  kept  in  a  high  temperature;  and  even  when  the  lum- 
bar portion  alone  was  destroyed,  a  considerable  hut  less  diminution 
of  temperature  ensued. if 

Thus  it  appears,  from  the  whole  of  the  facts  which  have  been 
referred  to,  that  on  an  influence  derived  from  the  brain  and  spinal 
marrow,  and  not  from  any  part,  but  from  the  whole  of  these  organs, 
the  secreting  and  more  immediately  assimilating  functions  and  the 
maintenance  of  animal  temperature  depend.  This  influence,  there- 
fore, performs  a  still  more  important  part  in  the  vital  than  in  the 
sensitive  functions.  In  the  latter  we  find  it  acting  only  a  subordi- 
nate part;  while  in  the  former  it  must  ho  regarded  as  the  great 
agent,  to  which  all  others  employed  are  subservient. 

Has  the  nervous  influence  any  immediate  dependence  on  any  of 
the  other  powers  of  the  animal  frame? 

The  muscular,  we  have  seen,  has  no  immediate  dependence  on 
the   nervous    power,   the   only  power  on  which   its  immediate  de- 

*  See  my  papers  which  appeared  in  the  Philosophical  Transactions  for  IS  15  and 
1S27,  and  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
t  See  the  Philosophical  Transactions  for  1312  and  1814. 
X  See  my  Inquiry  into  the  Laws  of  tha  Vital  Functions,  Part  II. 
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pendence  can  be  supposed.  In  like  manner  the  sensorial  is  the 
only  power'  on  which  any  immediate  dependence  of  the  nervous 
power  can  be  supposed. 

I  made  an  extensive  set  of  experiments,  detailed  in  my  Inquiry 
into  the  Laws  of  the  Vital  Functions,  to  which  I  shall  soon  have 
occasion  to  refer  more  particularly,  from  which  it  appears  that  all 
the  functions  of  the  nervous  power,  properly  so  called,  survive  the 
removal  of  the  sensorial  power,  with  the  exception,  of  course,  of 
those  in  which  that  power  is  associated  with  it.  After  the  remo- 
val of  the  sensorial  power  the  nervous  influence  is  still  capable  of 
all  its  other  functions.  It  is  still  capable  of  exciting  the  muscles 
both  of  voluntary  and  involuntary  motion,  of,  for  a  short  space  of 
time  forming  the  secreting  fluids,  performing  the  various  functions 
of  assimilation,  so  far  as  to  preserve  the  structure  of  parts  where 
it  would  otherwise  have  been  impaired,  and,  to  a  certain  degree,  of 
maintaining  animal  temperature.  The  nervous,  like  the  muscular 
power,  therefore,  is  an  independent  power,  having  its  seat  in  its 
own  organs,  and  having  no  other  dependence  on  the  Other  powers 
of  the  living  animal  than  for  the  due  structure  of  those  organs. 

Such  are  the  powers  of  the  nervous  and  muscular  systems  of 
the  more  perfect  animals,  and  the  seat  and  functions  of  these  pow- 
ers. 

They  possess,  however,  two  other  sources  of  power,  for  the 
sensorial  power  and  the  powers  of  the  living  blood  have  no  im- 
mediate dependence  on  either  of  the  former  powers,  or  on  each 
other. 

That  the  only  dependence  on  the  sensorial  power  is  for  the 
maintenance  of  its  organs  is  evident  on  -the  most  cursory  view  of 
the  animal  economy.  The  nature  of  the  functions  of  that  power 
alone  evinces  that  the  living  animal  possesses  no  others  from  which 
it  can  be  derived;  and  that  the  powers  ofliving  blood  have  no  di- 
rect dependence  on  its  other  powers  is  proved  by  the  fact,  that 
the  blopd  retains  its  vital  properties  after  it  is  seperated  from  the 
body-* 

With  respect  to  the  locality  of  the  latter  powers,  the  powers  of 
the  living  blood,  it  appears  from  the  fact  just  stated,  existing  in  it- 
self, must  be  coextensive  with  the  functions  of  secretion  and  as- 
similation. At  first  view  it  would  appear  that  the  functions  of  the 
sensorial  power,  like  those  of  the  living  blood,  pervade  every  part 
of  the  system;  the  power  of  sensation  seems  to  pervade  the  whole 
frame.  On  observing  the  phenomena  with  more  care,  however, 
we  find  the  seat  of  the  sensorial  power  confined  to  a  small  space, 
when  we  compare  it  with  that  of  the  nervous  power,  properly  so 
called,  the  organs  of  which  we  have  seen  pervade  the  whole  of 
the  brain  and  spinal  marrow. 

*  See  Mr.  Hunter's  experiments  on  the  Blood,  and  the  experiments  detailed  in  the 
last  chapter  of  the  second  part  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions. 
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The  nerves  of  sensation  in  which  are  included,  of  course,  the 
nerves  of  the  external  senses,  and  the  immediate  organs  of  the 
sensorial  powers  are  not  parts  of  the  same  organ,  but  distinct  parts, 
having  different  localities,  and  performing  functions  of  a  wholly 
different  nature;  that  is,  the  sensorium  does  not  pervade  the  whole 
system,  but  belongs  to  particular  parts.  To  what  parts  has  never 
been,  correctly  ascertained,  but  we  know  that  in  man  they  are  con- 
fined to  certain  parts  of  the  brain,  with  little  if  any  participation 
by  the  spinal  marrow;  although  in  some  of  the  inferior  animals  the 
spinal  marrow  largely  partakes  of  them, — a  proof  that  the  senso- 
ium  is  not,  as  some  have  supposed,  confined  to  a  physical  point, 
out  is  of  a  considerable  extent. 

Our  sensations  are  referred  to  certain  parts  of  the  body  by  ex- 
perience alone.  Hence  the  well-known  facts  that  infants  are  not 
aware  of  the  parts  of  the  body  in  which  the  cause  of  any  sensa- 
tion originates;  and  when  a  limb  has  been  lost,  at  whatever  part 
the  separation  is  made,  we  continue  to  refer  to  the  lost  part  sensa- 
tions excited  by  causes  affecting  the  nerves  of  the  stump. 

The  function  of  the  nerves  of  sensation  has  relation  to  the  sen- 
sorial o.rgans  alone.  The  influence  they  convey  is  the  means  by 
which  the  sensorium  is  impressed  by  distant  parts,  and  such  is  their 
only  function. 

The  more  perfect  animals  then  possess  four  distinct  powers, 
having  no  direct  dependence  on  each  other,  but  each  we  shall 
find  indirectly  dependent  on  the  other  three,  namely,  for  the  main- 
tenance of  its  organs. 

I  am  now  to  inquire  how  far  we  can  advance  in  determining  the 
nature  of  these  powers,  how  far  they  are  peculiar  to  the  living  ani- 
mal, or  the  same  which  operate  in  other  parts  of  nature. 

We  are  in  the  habit  of  regarding  life  as  a  power  of  peculiar 
mystery,  but  do  we  find  any  other  principle  of  action  less  mysteri- 
ous? It  is  not  the  principle,  but  its  properties,  which  are  the  ob- 
jects of  our  senses  A  knowledge  of  the  former  is  not  merely  be- 
yond the  limits,  but  the  nature  of  our  minds.  Do  we  know  more 
of  the  principle  of  electricity  or  gravitation  than  of  life,  or  is  there 
more  uncertainty,  for  example,  in  noting  the  property  of  resistance 
to  fermentation  and  congelation  than  properties  of  any  other  de- 
scription? It  is  not  that  the  nature  of  life  is  more  obscure  than  that 
of  any  other  principle  of  action,  all  are  equally  so,  but  that  its  phe- 
nomena, being  more  varied  and  bearing  less  analogy  to  those  of 
other  principles  than  these  bear  to  each  other,  are  less  familiar  ob- 
jects of  contemplation. 

The  subject  thus  appears  invested  with  an  obscurity  which  is 
not  peculiar  to  it,  and  the  perplexity  has  been  increased  by  vain 
attempts  to  remove  it;  attempts  on  principles  having  no  relation 
to  the  laws  by  which  the  phenomena  of  life  are  regulated.     What 
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possible  relation  can  the  laws  of  mechanics,  or  any  other  princi- 
ple which  operates  in  the  inanimate  world,  bear  to  the  phenomena 
of  life,  properly  so  called?  It  is  as  much  a  distinct  principle  as  any 
of  those  which  operate  in  that  world,  and  the  same  method  which 
leads  to  a  knowledge  of  other  sciences  must  guide  us  here.  There 
are  no  means  but  a  study  of  its  phenomena  by  which  we  can  at- 
tain a  knowledge  of  life,  that  is,  of  its  properties,  the  only  know- 
ledge we  can  attain  of  any  principle  of  action.  But  if  our  object 
be  to  attain  a  correct  knowledge  of  it,  we  must  first  determine 
with  accuracy  what  are  the  phenomena  of  life;  for,  in  the  compli- 
cated functions  of  the  living  animal,  it  requires  not  a  little  patience, 
labor,  and  circumspection,  to  distinguish  what  part  depends  on  vi- 
tal powers  properly  so  called;  and  what,  on  a  modification  of  the 
powers  of  inanimate  nature.  Even  the  most  cursory  view  must 
convince  us  that  many  of  the  functions  of  the  living  animal  partake 
of  the  latter  powers. 

Respiration  is  performed,  that  is,  the  air  is  drawn  into  and  ex- 
pelled from  the  lungs,  by  means  which  act  on  the  same  principle  as 
the  bellows.  The  blood  in  the  circulation  moves  on  the  same 
principle  as  the  water  in  a  set  of  water-pipes.  It  obeys  a  pro- 
pelling force,  and  is  subjected  to  the  same  laws  of  gravitation. 
The  motion  of  our  limbs  is  effected  by  the  same  mechanical  laws, 
by  which  bodies  are  put  in  motion  in  the  external  world.  Here, 
as  in  inanimate  nature,  velocity  can  only  be  obtained  by  the  sacri- 
fice of  power.  Similar  observations  apply  to  the  various  proces- 
ses of  secretion  and  assimilation.  We  can  trace  in  these  proces- 
ses, the  same  chemical  laws  which  obtain  in  the  labratory  of  the 
chemist;  but  there  is  at  the  same  time  in  all  the  foregoing  func- 
tions something  more  in  operation,  analogous  to  which  we  find  no- 
thing in  inanimate  nature. 

The  force  indeed  by  which  the  air  is  drawn  in  and  expelled  in 
respiration  operates  on  the  same  principle  as  in  the  bellows;  but 
the  powers  by  which  the  machinery  is  worked  are  the  contractile 
power  of  the  muscular  fibre,  and  the  power  of  the  nerves  by 
which  it  is  excited.  The  motion  of  the  blood  depends  on  the 
same  principle  as  that  of  the  water  in  its  pipes,  but  it  is  the  con- 
tractility of  the  muscular  fibre  which  supplies  the  moving  power. 
The  same  observation  applies  to  the  motion  of  the  various  mem- 
bers of  our  body. 

In  like  manner,  the  processes  which  maintain  the  organs  of  all 
these  functions,  and  effect  the  separation  of  those  parts  of  them 
which  have  become  useless,  and  therefore  noxious,  while  we  trace 
the  same  chemical  Jaws  which  operate  in  other  parts  of  nature,  we 
can  perceive  that  they  are  constantly  modified  by  the  powers  pe- 
culiar to  the  living  animal;  for  it  is  not  only  impossible  by  any 
chemical  arrangement  to  produce  the  same  results  in  inanimate  na- 
ture, but  even  by  the  principles  which  regulate  its  phenomena,  to 
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trace  all  the  steps  by  which  they  are  effected.  We  can  neithi 
for  example,  imitate  the  process  by  which  the  temperature  of  liv- 
ing blood  is  raised  above  that  of  the  surrounding  medium,  nor,  on 
the  principles  of  the  chemistry  of  inanimate  nature,  trace  all  its 
steps.  No  position  can  be  more  erroneous  than  that  the  chemical 
processes  of  the  living  animal  depend  alone  on  the  same  laws 
with  those  of  inanimate  nature.  The  properties  of  life  are  as  pe- 
culiarly its  own  as  the  properties  of  gravitation. 

I  am  now  to  attempt  to  draw  the  line  of  distinction  between  the 
powers,  which  the  living  animal  possesses  in  common  with  inani- 
mate nature,  and  those  peculiar  to  itself. 

With  respect  to  its  mere  mechanical  powers  to  which  I  have 
just  had  occasion  to  refer,  there  can  be  but  one  opinion,  that  they 
are  powers  common  to  the  living  animal  and  inanimate  nature;  but 
with  respect  to  the  powers  we  have  been  more  particularly  con- 
sidering, all  of  which  appear  at  first  view  to  he  powers  peculiar  to 
the  former,  the  question  is  not  so  easily  answered.  Until  it  is  an- 
swered, however,  it  is  evident  that  we  cannot  draw  the  line  which 
correctly  separates  the  phenomena  of  life  from  those  which  result 
from  other  principles  of  action,  a  line  essential  to  an  accurate  view 
of  the  properties,  that  is,  to  a  knowledge  of  that  principle. 

The  question  which  I  am  here  to  consider,  then,  is,  how  far  are 
the  sensorial,  nervous,  and  muscular  powers,  and  the  powers  of 
living  blood  peculiar  to  the  living  animal,  or  possessed  by  it  in 
common  with  inanimate  nature? 

It  requires  but  little  consideration  to  answer  the  question  re- 
specting the  sensorial  and  muscular  powers,  and  the  powers  pe- 
culiar to  the  living  blood.  Where  do  we  find  in  inanimate  nature 
a  power  which  can  be  mistaken  for  any  of  them  ?  But  even  the 
most  cursory  review  of  the  functions,  which,  it  appears  from  the 
experiments  above  referred  to,  are  those  of  the  nervous  power 
properly  so  called,  makes  us  pause.  That  the  oxygen  and  carbon 
of  the  blood  combine  by  the  same  agency  as  in  the  laboratory  of 
the  chemist,  is  a  position  too  probable  to  be  hastily  dismissed;  and 
if  such  be  the  case,  to  what  other  functions  of  the  nervous  influence 
will  the  same  observation  apply? 

The  following,  it  appears  from  experiments  above  referred  to, 
comprehend  the  nervous  functions  properly  so  called. 

1.  The  excitement  of  the  muscles  of  voluntary  motion  in  all 
their  functions. 

2.  The  excitement  of  the  muscles  of  involuntary  motion  in 
some  of  their  functions. 

3.  The  maintenance  of  the  processes  on  winch  animal  tempera- 
ture depends. 

4.  The  formation  of  the  various  secreted  fluids.      And 

5.  The  more  immediate  processes,  of  assimilation  by  which  the 
structure  of  our  various   organs  is  both  effected   and    maintained. 
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Of  these  functions,  the  excitement  of  the  muscles  alone  is  the  on- 
ly one  which  may  be  supposed  to  be  the  effects  of  either  a  chem- 
ical or  mechanical  agent. 

In  all  the  healthy  functions  of  life,  however,  in  which  the  mus- 
cular power  is  employed,  the  stimulus  which  excites  it,  if  we  ex- 
cept the  mere  power  of  distention,  appears  to  be  of  the  former 
description.  Even  those  stimulants  which  maintain  the  functions 
of  the  alimentary  canal,  which,  remotely  depending  on  the  stimu- 
lus of. the  food,  may  at  first  view  be  supposed  to  be  the  effect  of 
a  mechanical  agent,  appear  to  be  wholly  of  a  chemical  nature. 
The  ingesta  will  not  excite  a  secretion  of  gastric  juice  unless  they 
possess  chemical  properties  of  a  certain  description,  and  the  mus- 
cular coat  of  the  stomach  is  not  duly  excited  unless  the  food  has 
been  converted  into  a  healthy  chime,  the  formation  of  which,  it 
appears  from  direct  experiments,  depends  on  the  healthy  state  of 
the  influence  supplied  by  the  brain  and  spinal  marrow.*  In  like 
manner,  the  healthy  action  of  the  intestines,  as  appears  from  a 
thousand  observations,  can  only  be  maintained  when  their  healthy 
stimulant  has  been  duly  prepared  by  the  additional  chemical 
processes  which  take  place  in  the  duodenum;  which  also  de- 
pend on  the  influence  supplied  by  the  brain  and  spinal  marrow.  It 
is  evident  that  all  the  other  functions  just  enumerated  are  of  a 
chemical  nature.  It  thus  appears  that  all  the  nervous  functions 
are  chemical  processes,  and  consequently  that  there  may  be  an  ex- 
pectation of  finding  an  agent  in  inanimate  nature  capable  of  them. 

It  was  found  that  in  ^proportion  as  the  nervous  influence,  pro- 
perly so  called,  is  withdrawn,  all  these  processes  fail.  It  is  evi- 
dent, therefore,  that  on  this  influence  the  changes  observed  depend. 
Whatever  therefore  that  influence  may  be,  all  its  functions  in  their 
general  nature  are  identical  with  the  effects  of  the  chemical  agent, 
whatever  that  agent  may  be,  which  operates  in  inanimate  nature. 
This  step  therefore  appeared  to  be  gained.  Further  reasoning, 
however,  was  unnecessary,  because  it  was  not  difficult  to  submit 
the  question  to  the  test  of  direct  experiment. 

I  was  thus  led  to  consider  what  power  of  inanimate  nature  it 
was  most  probable  might  be  successfully  substituted  for  the  nervous 
influence. 

An  important  point  had  been  ascertained.  It  had  been  found 
that  of  all  the  powers  of  inanimate  nature,  voltaic  electricity  is 
most  capable  of  the  excitement  of  the  muscular  fibre,  that  is,  of 
one  of  the  functions  of  the  nervous  influence.  This  indeed  went 
but  a  short  way  towards  establishing  the  identity  of  the  two  pow- 
ers, so  many  other  stimulants  being  capable  of  exciting  that  fibre. 
It  is  not  to  be  overlooked,   however,  that  feeble  as  this  argument 

*  Philosophical  Transactions  for  1815  and  1822;  and  Inquiry  into  tho  Laws  of 
the  Vital  Functions,  Part  II. 
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is  towards  proving  the  identity  of  the  nervous  influence  and  volta- 
ic electricity,  it  is  powerful  respecting  the  general  nature  of  that 
influence;  because  on  the  supposition  of  the  nervous  influence  be- 
ing a  vital  power,  properly  so  called,  we  have  here  a  vital  power 
possessing  a  property  in  common  with  a  thousand  inanimate  agents. 
Is  there  any  unequivocal  instance  in  which  any  of  the  properties 
of  a  vital  principle  properly  so  called,  is  not 'essentially  different 
from  those  of  any  of  the  principles  of  inanimate  nature?  On  the 
whole,  the  property  in  question  was  sufficient  to  suggest  the  trial 
how  far  voltaic  electricity  is  capable  of  the  other  functions  of  the 
nervous  influence. 

No  hope  of  success  of  course  could  be  entertained  unless  the 
artificial  agent  were  employed  under  the  same  circumstances  un- 
der which  the  nervous  influence  operates;  that  is,  while  the  struc- 
ture of  the  organs  is  entire,  and  their  vital  properties  unimpaired. 
Under  such  circumstances  I  substituted  it  for  the  nervous  influ- 
ence in  the  various  functions  of  secretion  and  assimilation  with 
success.  It  was  admitted  by  those  who  witnessed  the  results,  that 
these  functions  were  as  effectually  performed  by  it  as  by  that  influ- 
ence itself;  and  the  experiments  were  afterwards  publicly  repeated 
both  in  London*  and  Parisf,  in  the  latter  on  a  great  variety  of 
animals,  and  in  all  instances  with  the  same  results.  In  the  first  of 
my  papers  published  in  the  Philosophical  Transactions  for  1829, 
entitled  Some  Observations  relating  to  the  Function  of  Digestion, 
several  circumstances  are  enumerated  which  it  is  necessary  to 
keep  in  view  in  conducting  such  experiments. 

Only  one  of  the  functions  of  the  nervous  influence  now  remain- 
ed which  had  not  been  effected  by  voltaic  electricity,  the  process 
by  which  animal  temperature  is  maintained.  For  the  purpose  of 
determining  how  far  it  is  capable  of  this  function,  it  was  judged  the 
most  satisfactory  means  to  expose  the  living  blood  to  its  effects, 
both  in  its  arterial  and  venous  state.  If  voltaic  electricity  operate 
on  the  same  principle  as  the  nervous  influence,  it  will  raise  the 
temperature  of  the  former,  but  not  of  the  latter,  which  has  already 
undergone  the  operation  of  that  influence.  Such  was  found  to  be 
the  case.  The  arterial  blood  immediately  rose  several  degrees  on 
coming  into  contact  with  the  voltaic  wires,  but  there  was  no  in- 
crease of  temperature  in  the  venous  blood,  although,  in  both  in- 
stances, the  blood  was  subjected  to  them  as  it  flowed  from  the  ves- 
sels, it  having  appeared  from  previous  experiments  that  the  delay 
of  even   a   few  minutes,  although   no  apparent   change  had   taken 

*  The  Journal  of  the  Royal  Institution  of  London  for  1822.  See  also  the  London 
Medical  and  Physical  Journal  for  May,  1820,  vol.  xliii.  p.  385. 

t  De  l'Influence  du  Systeme  Nerveux  sur  la  Digesiion  Stomachalc;  par  MM. 
Breschet,  D.  M.  P.,  Chef  de  Travaux  Analomiques  de  la  Faculle  de  Medicine  de 
Paris,  &c. ;  H.  Milne-Edwards,  P-  M.  P.  et  Vavase,  ur  D.  M.  P.  (Memoire  lu  a  la 
Societe  Philomatique,  la  2e  Aout,  JS23.)  Extrait  des  Archives  Generates  de  Mide- 
cine,  Aout,  1823. 
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place  in  the  blood,  and  no  elastic  fluid  had  been  disengaged  from 
it,  prevented  any  rise  of  temperature;  so  rapidly  do  some  of  the 
properties  of  the  living  blood  undergo  a  change  after  its  removal 
from  the  vessels.* 

-  Such  being  the  facts,  I  could  no  longer  doubt  that  the  nervous 
influence  and  voltaic  electricity  are  powers  of  a  similar  nature,  and 
it  appeared  to  me  that  this  would  be  most  convincingly  illustrated, 
by  causing  the  nervous  influence  to  pass  through  other  conductors 
than  the  nerves;  because  such  a  fact  would,  independently  of  all 
others,  prove,  that  it  is  not  a  vital  power  properly  so  called,  it  be- 
ing acknowledged  on  all  sides  that  no  such  power  admits  of  sepa- 
ration from  the  texture  to  which  it  belongs  in  the  living  animal. 

With  this  view  I  made  many  vain  attempts,  and,  hardly  escaped 
the  ridicule  of  my  associates  for  expecting  that  the  nervous  influ- 
ence could  exist  in  any  texture  but  that  to  which  it  belongs  in  the 
living  animal. 

In  the  third  edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions,  the  reader  will  find  the  circumstances  detailed  which 
led  to  the  successful  experiment,  the  result  of  which  was  publicly 
confirmed  both  in  London  and  Paris;  and  those  who  in  the  first  in- 
stance ridiculed  my  expectations,  joined  me  in  stating  that  such  is 
the  fact. 

The  cause  of  failure  in  my  first  experiments  on  this  subject,  was 
the  circumstance  of  having  made  a  wrong  choice  of  the  nerve  on 
which  I  operated,  which  was  a  nerve  of  voluntary  motion. 

It  will  appear  on  reflection  that  this  was  a  wrong  choice.  Be- 
fore we  can  expect  that  the  nervous  influence  can  be  made  to  pass 
through  any  other  conductor  than  that  to  which  it  belongs  imthe 
animal  body,  there  must  exist  a  powerful  cause  soliciting  ft  to 
some  particular  point.  In  a  muscle  of  voluntary  motion  there  can 
be  no  such  cause.  The  nervous  influence  is  not  attracted  to  the 
muscle,  it  is  sent  to  it  by  an  act  of  the  sensorium,  carried  into  ef- 
fect by  the  powers  of  the  nervous  organs,  which  are  subjected  to 
its  influence;  those  organs  which,  on  the  one  hand,  prepare  that 
influence,  and  those  which,  on  the  other,  convey  it  when  duly 
prepared.f  The  muscle  is  altogether  passive  till  the  influence  is 
applied  to  it.  But  the  case  is  wholly  different  with  respect  to 
many  of  the  organs  which  contribute  to  the  functions  of  the  gan- 
glionic system.  We  know  from  direct  observation  that  in  many 
of  them,  there  is  a  cause  continually  operating,  which  solicits  the 
nervous  influence  to  them. 

In  these  organs  the  living  blood  and  nervous  influence  cooper- 
ate in  the  functions  of  secretion  and  assimilation;  and  it  is  an 
acknowledged  fact,   that  when  a  determination  of  blood  to  secret- 

*  See  the  second  part  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions;  Exper- 
iments SO,  81,  82,  83,  84,  and  85. 
t  See  the  second  of  my  papers  in  the  Philosophical  Transactions  for  1829. 
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ing  organs  takes  place,  there  is  in  the  same  proportion  an  increase 
of  their  secreted  fluids,  a  result  which  cannot  arrive  without  a  cor- 
responding supply  of  nervous  influence.  Thus  we  know,  as  in- 
deed we  had  reason  to  expect,  that  the  presence  of  the  living  blood 
in  the  secreting  organs  solicits  a  proportionable  supply  of  that  in- 
fluence; and  thus  it  was,  that  whereas,  while  I  operated  on  the 
nerves  of  voluntary  motion,  my  attempts  were  wholly  fruitless,  the 
very  first  attempt  with  the  ganglionic  nerves  was  crowned  with  suc- 
cess; nor  since  the  public  repetition  of  the  experiments  in  London 
and  Paris,  has  the  fact  been  questioned. 

If  the  facts  I  have  stated  be  correct,  we  can  have  little  doubt 
that  the  nervous  influence  is  of  a  nature  similar  to  the  inanimate 
agent  which  was^  substituted  for  it;  for  to  say  nothing  of  the  cir- 
cumstance of  the  nervous  influence  being  capable  of  existing  in  a 
texture  different  from  that  to  which  it  belongs  in  the  living  animal, 
we  cannot  suppose  that  there  are  two  distinct  powers,  the  one  of 
which  is  capable  of  all  the  effects  of  the  other;  or  I  would  rather 
say,  that  such  a  supposition  amounts  to  a  contradiction  in  terms, 
because  as  it  is  acknowledged  that  we  know  nothing  of  any  princi- 
ple of  action  but  by  its  properties,  it  necessarily  follows,  that  by 
these  alone  it  can  be  distinguished. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honor  to  publish  in  the  Philosophical  Transactions 
for  1833. 

We  are  now  to  consider  the  effects  of  sleep  on  those  organs  which 
have  no  share  in  its  production. 

One  of  the  most  important  circumstances  relating  to  the  state  of 
the  sensitive  system  in  sleep  is,  that  the  insensibility  is  never  so 
complete  as,  under  all  circumstances,  to  prevent  its  excitement. 
On  this  alone  it  depends,  we  shall  find,  that  it  has  no  fatal  tendency. 
The  degree  of  sensibility  which  remains  in  sleep  is  the  distinguish- 
ing mark  between  it  and  the  torpor  of  disease.  That  sleep  alone 
is  healthy  from  which  we  are  easily  roused.  If  our  fatigue  has 
been  such  as  to  render  it  more  profound,  it  partakes  of  disease; 
that  is,  as  will  appear  more  clearly  from  what  I  shall  have  occa- 
sion to  say  of  the  different  species  of  apoplexy,  the  vital  system 
partakes  of  the  debility,  or  some  cause  is  operating  which  prevents 
the  restoration  of  the  sensitive  system. 

Distinct  as  the  vital  and  sensitive  systems  are,  we  know  that 
neither  can  long  survive  the  other.  In  a  paper  which  appeared  in 
the  Philosophical  Transactions  for  1829,  I  stated  or  referred  to 
the  facts  which  prove  that  in  all  modes  of  death,  except  the  most 
sudden,  arising  from  causes  which  so  impress  the  nervous  system 
as  instantly  to  destroy  all  the  functions,  those  of  the  sensitive  sys- 
tem are  the  first  which  cease.  The  animal  only  dies  when  his 
means  of  enjoyment  and  intercourse  with  the  world  which  sur- 
rounds him,  no  longer  exist.  This  consequence  is  constant  and 
never  long  delayed.  It  is  necessary  therefore  to  a  clear  view  of 
the  state  of  the  functions  of  the  animal  body  in  sleep,  to  determine 
the  bonds  of  union  between  the  sensitive  and  vital  systems,  at 
first  view  so  distinct,  which  render  their  existence,  except  for  a 
very  limited  time,  inseparable. 

That  the  sensitive  cannot  exist  independently  of  the  vital  sys- 
tem, is  evident,  on  the  slightest  consideration;  but  the  dependence 
of  the  latter  on  the  former  is  much  less  so.  The  facts  stated  in 
the  paper  just  referred  to,  prove  that  in  the  more  perfect  animals, 
the  function  of  respiration,  being  the  only  vital  function  which  re- 
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quires  the  cooperation  of  the  sensitive  system,  is  here  the  bond  of 
union.  It  appears  from  those  facts  that  the  muscles  of  respiration 
are,  in  the  strictest  sense,  muscles  of  voluntary  motion,  the  excite- 
ment of  which  consequently  depends  on  the  powers  of  that  e 
tem.  When  the  power  of  sensation  wholly  ceases,  we  cease  to 
breathe. 

So  confused  have  been  the  ideas  of  physiologists  on  this  part  of 
the  subject,  that  to  account  for  the  continued  action  of  the  mus- 
cles of  respiration  and  their  intimate  connection  with  the  vital  sys- 
tem, they  have  supposed  a  third  class  of  muscles   partaking  of  the 
nature  of  both  the  others,  those  of  voluntary  and   involuntary  mo- 
tion,   to  which  it  has  been  alleged   the  muscles  of  respiration  be- 
long.    If  this  be  the  case,  these  muscles  must  change   their  nature 
every  instant,   because  they  are  the  same   muscles  which   are  em- 
ployed in  a  thousand  other  acts   universally  acknowledged   to  be 
mere  acts  of  volition;  and,  on  the  other  hand,  when  powerful  cau- 
ses impede  the  breathing,  all  the  muscles  of  the  trunk  are  employ- 
ed in  this  function.     Besides,  the  facts  which  have   been  laid  be- 
fore the  Society  prove  not  only  that  there  is  no  such  class  of  mus- 
cles as   that  here  supposed,  but  that  the   laws  of  excitability  are 
the  same  in  all  muscles,  the  difference  between  the  muscles  of  vol- 
untary and  involuntary  motion  depending   wholly  on  the  nature  of 
their  functions  and   the  circumstances   in  which   they  are   placed. 
The  nervous  influence,  although  equally  capable   of  influencing 
,both,  is  supplied  to   them   in  different  ways  and  for  different   pur- 
possess  the  usual  functions  of  the  muscles  of  voluntary  wholly,  of 
involuntary  motion  in  no  degree,  depending  on  that  system.      The 
action  of  the  muscles  of  respiration  continues  during  sleep,  because 
the  exhaustion  of  the  sensitive  system  is   not  complete,   and   the 
cause  which  influences  this  system  in  their  excitement,  continues 
in  our  sleeping  as  well  as  waking  hours;  and   the  same   is   true  of 
voluntary  motion,  as  far  as  the  causes    which   induce  us   to  excite 
them  are  applied.     In   the  soundest  sleep  we    move  our    limbs  it 
their  posture  be  rendered  uneasy.     Are  we  not  obliged  to    guard 
against  these  causes  in  sleep,  else  the  motions  they  would  produce 
would  quickly  rouse  us?     Those  of  respiration  are  too   gentle  to 
produce  this  effect. 

The  only  change  which  takes  place  in  the  action  ot  the  mus- 
cles of  respiration  during  sleep  is,  that  in  proportion  as  the  sen- 
sibility is  impaired  they  are  excited  less  readily,  and  the  act  ot 
respiration  is  thus  rendered  less  frequent,  a  more  powerful  appli- 
cation of  the  cause  being  required;  the  consequence  of  which  is,  that 
when  they  are  excited,  the  air  is  drawn  in  with  greater  force;  hence, 
and  from  the  relaxation  which  is  apt  to  take  place  during  sleep  in 
the   parts  about  the  fauces,   the   cause   of  snoring.*       Ihus  we 

*  Such  facts  are  adduced  in  the  paper  last  referred  to  as  I  believe  will  be  admit- 
ted to  prove  that  respiration  is  at  alt   t.mes  an  act  of  volition,  excited    by  the  sensa- 
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generally  observe  that  the  snoring  is  the  louder  the  slower  the 
breathing,  that  is,  the  relaxation  oi'  the  fauces  being  the  same,  the 
more  profound  the  sleep.  The  loudest  snoring  I  ever  heard,  so 
loud  as  to  startle  the  attendants,  was  in  the  last  ten  minutes  of  the 
life  of  a  person  who  died  of  a  disease  of  the  brain  impairing  the 
sensibility,  and  who  only  breathed  three  or  four  times  during  that 
space. 

The  other  changes  observed  in  the  vital  system  in  sleep  are  evi- 
dently the  consequence  of  the  diminished  frequency  of  respiration. 
This  necessarily  produces  a  proportional  diminution  in  the  frequen- 
cy of  the  pulse;  the  properties  of  the  blood  being  less  frequently 
renovated  in  the  lungs,  it  less  readily  excites  the  heart  and  vessels, 
and  the  diminished  force  of  circulation  is  as  necessarily  attendedwith 
a  diminished  formation  of  the  secreted  fluids.  This  state  of  the 
vital  organs,  in  its  turn  influences  the  sensitive  system,  and  thus 
the  sleep  is  rendered  more  profound.  While  health  continues, 
however,  the  vital  powers  are  never  sufficiently  impaired  to  pre- 
vent the  perfect  restoration  of  those  functions  by  which  the  animal 
is  again  fitted  for  intercourse  with  the  external  world. 

The  foregoing  positions  are  well  illustrated  by  the  symptoms  of 
apoplexy,  in  which  a  cause  exists  that  prevents  this  restoration, 
and  which  consequently  points  out  to  us  in  a  more  striking  manner 
the  influence  of  the  sensitive  on  the  vital  system.  Here  we  find 
that  in  proportion  as  the  sensibility  fails,  the  respiration,  and  with 
it  the  pulse,  continue  to  become  slower;  and  when  it  has  failed  al- 
together, so  that  no  cause  of  irritation  can  excite  any  sensation, 
the  respiration  ceases,  and  the  loss  of  circulation  soon  follows.  In 
this  way  t fie  patient  dies  in  sanguineous  apoplexy,  where  the  cause 
of  derangement  is  a  gradually  increasing  pressure  on  the  brain,  in 
consequence  of  which  its  sensibility  is  at  length  extinguished. 
Here  there  is  no  original  disease  of  the  vital  organs.  Could  the 
sensibility  be  sufficiently  maintained  to  preserve  a  due  frequency 
of  respiration,  and  nourishment  from  time  to  time  be  introduced 
into  the  stomach,  life  would  go  on  as  in  sleep,  till  the  increasing 
affection  of  the  brain,  extending  from  the  sensitive  to  the  vital  parts 
of  that  organ,  so  deranged  the  assimilating  processes  as  to  destroy 
life  in  this  way. 

The  accumulation  of  phlegm  in  the  lungs  in  apoplexy  arises 
from  these  processes  being  deranged  by  the  failure  of  nervous  in- 
fluence. I  have  repeatedly,  in  apoplexy,  removed  this  accumula- 
tion of  phlegm,  the  breathing  becoming  as  free  as  in  health,  by 
causing  voltaic  electricity  to  pass  through  the  lungs  in  the  direction 
of  their  nerves.  This,  it  is  evident,  can  have  no  direct  tendency 
to  remove  the  disease,  although  by  its  means  life  may  often  be  pro- 

tion  caused  by  the  want  of  fresh  air  in  the  lungs;  and  the  more  the  sensibility  is  im- 
paired, the  want  must  be  allowed  to  become  the  greater,  in  order  lo  excite  the  effort 
which  relieves  it. 

23 


174  APPENDIX,     NO.    II. 

longed,  and  thus  more  time  afforded  for  the  application  of  the 
means  of  cure,  this  accumulation  of  phlegm  greatly  impeding  the 
due  change  of  the  blood  in  the  lungs,  and  thus  conspiring,  with  the 
diminished  frequency  of  respiration,  to  deprive  it  of  its  vital  prop- 
erties.* 

A  short  comparison  of  the  symptoms  of  apoplexy  from  com- 
pression, with  that  which  is  with  great  propriety  termed  nervous, 
will  throw  additional  light  on  this  part  of  the  subject. 

It  is  shown  by  experiments  detailed  in  papers  which  appeared 
in  the  Philosophical  Transactions  for  1815,  that  although  the  pow- 
er of  the  heart  and  vessels  is  independent  of  the  brain  and  spinal 
marrow,  causes  operating  on  these  organs  are  capable  of  influenc- 
ing them,  and  that  even  to  the  total  destruction  of  their  power. 
When,  therefore,  the  cause  of  apoplexy,  instead  of  being  a  gradu- 
ally increasing  pressure  of  the  brain, — which  I  have  found  by  ex- 
periment, however  powerful  it  may  be,  has  no  direct  influence  on 
the  action  of  the  heartf, — is  of  such  a  nature  as,  while  it  impairs 
the  sensibility,  also  directly  impairs  the  power  of  the  heart  and 
blood-vessels,  we  have  a  disease  of  a  very  different  nature  from 
apoplexy  from  mere  compression.  In  the  latter,  if  we  can  re- 
move the  cause  of  pressure  and  prevent  its  recurrence,  we  inva- 
riably cure  the  disease.  There  is  no  other  cause  of  derangement. 
The  vital  functions  are  only  impeded  by  the  want  of  the  due  change 
of  the  blood  in  the  lungs,  in  consequence  of  failure  in  the  functions 
of  respiration  and  assimilation.  Death  here  is  necessarily  slow, 
because  it  always  requires  some  time  for  the  gradually  increasing 
pressure  either  to  destroy  the  sensibility,  and  consequently  wholly 
stop  respiration,  or  so  derange  the  assimilating  processes,  as  in 
this  way  to  prove  fatal,  for  from  some  peculiarity  in  the  cause,  the 
effect  of  which  more  readily  than  usual  spreads  to  the  vital  parts  of 
the  brain,  death,  in  apoplexy  from  compression,  sometimes  ap- 
pears rather  to  arise  from  this  derangement  than  the  loss  of  sensi- 
bility, the  phlegm  gradually  accumulating  in  the  lungs  till  it  whol- 
ly prevents  the  necessary  change  of  the  blood  effected  in  them.| 

But  when  the  cause  which  impaires  the  sensibility  also  through 
the  ganglionic  system  immediately  enfeebles  the  heart  and  blood- 
vessels, the  course  of  the  disease  is  very  different.  We  have 
here  a  cause  at  once  impairing  the  powers  of  circulation;  and  when 
it  is  excessive,  death  is  often  instantaneous.  Such  is  the  cause  of 
death  from  blowrs  on  the  head,  which,  when  not  sufficient  to  pro- 
duce what  is  called  concussion  of  the  brain,  in  which  a  state  analo- 

*  Experimental  Inquiry,  third  edition,  Part  III.  On  the  Application  of  the  Experi- 
ments to  Explain  the  Nature  and    lnprove  the  treatment  of  Diseases,  Cbap.  I. 

t  Ibid.     Part  II. 

t  This  accumulation  of  phlegm  in  the  lungs  has  been  found  exprimentally  to  be 
the  uniform  consequence  of  lessening  the  supply  of  nervous  influence  in  the  lungs. 
— My  papers  in  the  Philosophical  Transactions  for  1827  and  1828;  and  my  Experi- 
mental Inquiry  into  the  Laws  of  tho  Vital  Functions,  Part  II. 
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gous  to  syncope  is  combined  with  impaired  sensibility.  The'cir- 
culation  is  doubly  assailed  by  the  direct  diminutation  of  the  pow- 
er of  its  organs,  and  a  failure  in  the  stimulating  power  of  the  blood, 
in  consequence  of  its  less  perfect  decarbonisation,  and  the  former, 
being  the  more  powerful  cause,  obscures  the  effects  on  the  vital 
organs  of  the  later.  The  pulse,  instead  of  being  slow  but  regular, 
and  of  unimpaired  strength,  is  feeble,  irregular,  and  fluttering,  and 
a  general  paleness  of  the  surface  indicates  a  degree  of  failure  of 
circulation,  far  beyond  what  is  observed  in  cases  of  mere  compres- 
sion. 

All  sudden  and  excessive  affections  of  the  brain  may  produce  the 
same  effects  as  the  blow  on  the  head.  Thus,  people  have  instant- 
ly expired  from  rage  or  excessive  joy,  and  thus  in  the  mobs  of 
Lord  George  Gordon,  some  from  the  sudden  effect  on  the  brain 
through  the  nerves  of  the  stomach  expired  on  taking  a  draught  of 
spirit  of  wine  which  they  had  mistaken  for  common  gin. 

But  it  is  not  necessary  that  the  cause,  as  in  these  cases,  should 
be  either  sudden  or  violent  to  produce  this  species  of  apoplexy. 
A  long-continued  recurrence  of  slighter  causes  weakening  the 
powers  of  the  brain,  often,  along  with  them,  gradually  impairs 
those  of  the  heart  and  blood-vessels,  in  the  same  way  that  an  in- 
fusion of  tobacco,  applied  to  the  brain  in  the  experiments  above 
referred  to,  impaired  their  powers.  These  are  the  most  common 
causes  of  nervous  apoplexy;  and  in  proportion  as  their  operation 
has  been  slow,  the  course  of  the  disease  is  less  rapid. 

Thus  we  see  it  supervene  in  those  who  have  been  long  exposed 
to  the  irritations  which  attend  the  more  serious  and  confirmed  cases 
of  indigestion  or  long  continued  causes  of  anxiety,  particularly  in 
gouty  habits,  in  which  there  is 'often  a  great  tendency  to  debility  in 
the  vital  organs;  and  we  readily  perceive,  from  what  has  been 
said,  why  apoplexy  from  such  causes  is  so  generally  fatal.  The 
powers  both  of  the  nervous  and  circulating  systems  are  under- 
mined, and  with  them  the  secreting  and  other  assimilating  proces- 
ses which  depend  on  them.  The  powers  which  ought  to  respond 
to  our  remedies  have  failed.  Our  efforts  therefore  are  for  the 
most  part  equally  unavailing  in  restoring  either  the  sensibility  or 
the  powers  of  circulation,  and  both  are  necessary  to  recovery. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honor  to  publish  in  the  Philosophical  Transactions 
for  1833. 

In  the  last  paper  which  I  had  the  honor  to  present  to  the  Society, 
and  which  appeared  in  the  Philosophical  Transactions  for  1831,  I 
endeavored,  by  comparing  the  various  facts  relating  to  the  circula- 
tion of  the  blood,  and  by  such  additional  experiments  as  seemed  to 
be  required,  to  free  the  subject  from  the  confusion  in  which  it  had 
been  involved  by  the  various  and  contradictory  experiments  and 
statements  of  writers,  and  to  ascertain  the  source  and  nature  of 
the  powers  on  which  the  motion  of  the  blood  depends. 

In  the  present  paper  I  propose  to  consider  in  the  same  way 
another  subject  of  equal  importance,  intimately  connected  with  the 
preceding,  and  which  has,  by  the  same  means,  been  involved  in 
equal,  and,  from  its  more  complicated  nature,  apparently  greater 
perplexity, — namely,  the  relation  which  subsists  between  the  ner- 
vous and  muscular  systems,  and  consequently,  between  the  nervous 
system  and  organs  of  circulation;  for  I  think  it  will  be  admitted, 
from  the  statement  of  facts  made  in  the  paper  just  referred  to,  that 
the  power  of  the  vessels,  like  that  of  the  heart,  is  a  muscular  power, 
and  that  on  the  combined  power  of  the  heart  and  vessels  the  mo- 
tion of  the  blood,  in  the  ordinary  states  of  the  circulation,  wholly 
depends.  Having  considered  this  part  of  the  subject,  I  shall  en- 
deavor to  point  out  how  far  we  can  proceed  in  ascertaining  the 
nature  of  the  nervous  influence,  the  means  by  which  the  relation 
between  the  nervous  and  muscular  systems  is  maintained. 

I  need  hardly  observe  that  in  experimenting  on  a  subject  so 
complicated  as  the  living  animal  body,  much  practice  as  well  as 
caution  is  necessary  in  order  to  guard  against  erroneous  conclu- 
sions, and  thus  obtain  for  physiology  the  certainty  winch  can  alone 
entitle  it  to  be  regarded  as  a  science.  There  is  none  of  its  branch- 
es which  has  not  suffered  from  the  inaccuracy  of  experimentalists, 
and  from  the  complicated  nature  of  the  subject,  none  which  has 
suffered  more  in  this  way  than  that  to  which  1  am  about  to  call  the 
.attention  of  the  Society. 
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Throughout  the  long  inquiry  in  which  I  have  been  engaged,  I 
have  always  been  more  anxious  to  secure  any  ground  I  had  gained, 
by  a  careful  repetition  of  the  experiments,  than  to  proceed  to 
further  attempts;  and  I  may  be  allowed  to  state,  that  although  my 
experiments  have  been  repeated  by  many  of  the  first  physiologists, 
both  of  this  country  and  the  continent,  they  have  not  in  any  in- 
stance been  found  inaccurate.  The  rules  I  have  always  followed, 
and  which,  if  I  may  presume  so  far,  I  would  recommend  to  all  en- 
gaged in  such  inquiries,  are  to  make  the  experiments  in  the  pres- 
ence of  competent  witnesses,  and  to  repeat  them  as  long  as  any 
doubt  remains  on  the  mind  of  any  individual  present.  Were  these 
rules  strictly  observed,  physiology  would  cease  to  be  perplexed  by 
the  inaccuracies  in  which  the  inexperienced  and  precipitate  are 
constantly  involving  it. 

But  this  has  not  been  the  only  cause  of  perplexity  in  the  subject 
I  am  entering  on.  The  evil,  both  here  and  in  other  branches  of 
physiology,  has,  in  a  great  degree,  arisen  from  writers  either  hav- 
ing been  too  apt  to  enter  upon  their  inquiries  and  detail  their  ex- 
periments without  having  made  themselves  acquainted  with  the 
state  of  our  knowledge  at  the  time,  and  without  having  sufficiently 
weighed  what  had  been  done  by  others,  even  as  far  as  they  were 
acquainted  with  it;  or,  when  little  had  previously  been  done,  hav- 
ing drawn  their  inferences  from  too  partial  a  view  of  facts.  Thus, 
much  confusion  and  contradiction  have  often  been  introduced  even 
where  the  immediate  results  of  their  experiments  were  accurately 
observed  and  recorded,  and  they  have  been  prevented  from  so  di- 
recting their  labors  as  to  conduce  to  a  gradual  and  steady  accumu- 
lation of  knowledge. 

As  the  early  physiologists  present  to  us  the  results  of  their  own 
imaginings,  without  even  pretending  to  be  possessed  of  any  facts 
which  directly  support  them;  the  later  and  more  rational  inquirers 
have,  from  the  causes  just  enumerated,  been  often  betrayed  into 
conclusions  equally  erroneous;  and  even  in  making  important  addi- 
tions to  our  knowledge,  they  have  frequently  done  what  they  could 
to  render  them  useless  and  sometimes  injurious  to  the  cause  of 
science,  which  inferences,  from  a  partial  view  of  facts,  often  are, 
to  a  greater  degree  than  those  which  are  evidently  suppositions, 
because  they  assume  the  semblance  of  legitimate  deductions. 

Thus  it  was  that  M.  Le  Gallois  taught  that  the  power  of  the 
heart  is  independent  of  the  brain,  but  derived  from  the  spinal  mar- 
row, and  that  the  powers  of  circulation  in  every  part  of  the  body 
depend  on  the  corresponding  part  of  that  organ;  inferences  appa- 
rently supported  by  the  facts  he  adduces,  but  wholly  inconsistent 
with  others  which,  escaped  him:  and  yet,  at  first  view,  so  much 
the  necessary  results  of  his  ingenious  experiments,  all  of  which 
were  correct,  that  the  Royal  Academy  of  Sciences  at  Paris,  after 
they  had  been  repeated  in  the  presence  of  the  celebrated   Hum- 
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boldt  and  other  eminent  academicians  appointed  by  the  Academy 
to  witness  their  repetition,  adopted  all  his  conclusions,  and  were 
for  some  time  followed  by  the  learned  of  other  countries.  Many 
similar  instances  might  be  adduced.* 

In  order  that  I  may  distinctly  lay  before  the  Society  the  nature 
of  the  first  question  to  be  considered  in  the  following  paper,  it  is 
necessary  to  observe  that  it  appears  from  experiments  detailed  in 
papers  which  the  Society  did  me  the  honor  to  publish  in  the  Phi- 
losophical Transactions  for  1815,  and  since  republished  in  my  In- 
quiry into  the  Laws  of  the  Vital  Functions,  that  the  power  both 
of  the  muscles  of  voluntary  and  involuntary  motion  is  independent 
of  the  nervous  system,  yet  in  both  equally  capable  of  being  influenc- 
ed by  it,  the  nervous  influence  being  the  constant  stimulant  in  the 
functions  of  the  former  class  of  muscles,  and  an  occasional  stimulant 
in  those  of  the  latter,  which  in  all  their  usual  functions  are  excited  by 
stimulants  peculiar  to  themselves;  but  that  these  classes  of  muscles 
are  influenced  by  it  'in  very  different  ways,  each  of  the  muscles  of 
voluntary  motion  being  under  the  influence  of  no  part  of  the  brain 
and  spinal  marrow,  but  the  particular  part  from  which  its  nerves 
arise;  while  each  of  the  muscles  of  involuntary  motion  is  under  that  ot 
every  part  of  these  organs,  from  the  upper  surface  of  the  brain  and 
cerebellum  to  the  lowest  portion  of  the  spinal  marrow. 

In  subsequent  papers,  published  in  the  Philosophical  Transac- 
tions, and  in  the  Experimental  Inquiry  just  referred  to,  I  endeav- 
ored to  trace  the  final  cause  of  this  arrangement,  and  found  that 
the  functions,  with  the  exception  of  the  circulation,  to  which  the 
muscles  of  involuntary  motion  administer,  namely,  secretion  and 
the  other  assimilating  processes,  require  for  their  due  performance 
the  united  influence  of  every  part  of  the  brain  and  spinal  marrow; 
while  the  muscles  of  voluntary  motion  are  concerned  in  no  func- 
tion but  that  of  giving  motion  to  the  different  parts  of  the  body  to 
which  they  are  attached,  and  consequently  have  no  direct  influence 
on  the  functions  of  life. 

From  the  whole  of  the  experiments  on  which  is  founded  the  view 
I  have  thus  been  led  to  take  of  the  functions  of  the  nervous  sys- 
tem, and  its  relation  to  the  different  classes  of  muscles,  it  would 
appear  that  the  brain  and  spinal  marrow  are  the  only  active  parts 
of  that  system;  the  nerves,  whether  cerebral  or  ganglionic  with  their 
ganglions  and  plexuses,  being  only  the  means  of  conveying  and  com- 
bining the  influence  of  the  various  parts  of  these  organs. 

f  *  It  was  thus  that  Haller  inferred,  from  finding  that  the  heart  cannot,  like  a 
muscle  of  voluntary  motion,  be  excited  through  its  nerves,  that  this  organ  cannot  be 
directly  influenced  by  the  brain  and  spinal  marrow,  an  error  which  has  more  ex- 
tensively influenced  the  practice  of  medicine  than  any  other  into  which  physiologists 
have  led  us.  The  fact  on  which  this  inference  is  founded  depends  not  en  the  heart 
being  placed  beyond  the  direct  influence  of  the  brain  and  spinal  marrow,  but  on  the 
nature  of  the  ganglionic  nerves. 
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But  as  these  inferences  are  less  direct  than  those  arrived  at  in 
the  foregoing  publications,  and  as  very  different  opinions  have 
been  maintained  both  by  preceding  and  subsequent  physiologists, 
it  appears  necessary  to  review  this  part  of  the  subject  with  more 
care,  particularly  as  our  view  of  many  of  the  phenomena,  both  of 
health  and  disease,  must  be  essentially  modified  by  it.  This, 
therefore,  is  the  first  question  I  propose  to  consider. 

The  various  parts  concerned  in  the  functions  of  the  living  ani- 
mal may  be  divided  into  active  and  passive,  those  in  which  the 
power  resides,  and  those  which  only  obey  that  power,  but  which 
are  equally  essential  to  the  function.  Thus,  the  belly  of  a  mus- 
cle is  the  active,  the  tendon,  the  passive  part  of  the  organ.  In 
the  production  and  application  of  the  bile,  synovia,  and  other  flu- 
ids prepared  for  the  purposes  of  the  animal  economy,  the  gland  is 
the  active,  the  ducts,  as  far  as  the  peculiar  office  of  the  organ 
is  concerned,  the  passive  part  of  that  organ;  and  I  know  of  no 
way  of  ascertaining  which  is  the  active  and  which  the  passive  part 
of  any  organ,  but  by  observing  which  obeys  the  other  in  the  func- 
tion of  the  part. 

Thus  it  has  been  pretty  generally  admitted  with  respect  to  what 
may  be  called  the  cerebral  part  of  the  nervous  system,  that  is,  cer- 
tain parts  of  the  brain  and  spinal  marrow,  with  the  nerves  immedi- 
ately proceeding  from  them,  that  the  former  are  the  active,  the  lat- 
ter the  passive  parts  of  these  organs;  because  we  find  that  the  pow- 
er of  the  nerves  is  always  proportioned  to  the  excitement  of  the 
brain  and  spinal  marrow,  as  that  of  the  tendon  is  proportioned  to 
the  excitement  of  the  belly  of  the  muscle.  Even  this  position, 
however,  has  by  some  been  controverted,  and  it  has  been  main- 
tained that  the  nerves  themselves  in  part  supply  the  influence  on 
which  their  functions  depend. 

But  in  whatever  manner  this  part  of  the  question,  which  it  will 
be  necessary  to  consider  more  particularly,  may  be  disposed  of, 
there  is  certainly,  from  the  more  complicated  structure  of  the  parts, 
belter  reason  for  regarding  the  ganglionic  nerves,  with  their  gang- 
lions and  plexuses,  as  active  in  the  formation  of  nervous  influence, 
than  the  simple  nerve  which  connects  the  cerebral  mass  with  the 
muscle  which  it  excites;  and  it  has  consequently  been  the  opinion 
of  many  physiologists  that  the  ganglionic  system  is  concerned  in 
the  production  of  this  influence,  and  some  have  gone  so  far  as  to 
regard  it  as  independent  of  the  brain  and  spinal  marrow,  and  there- 
fore the  only  source  of  the  power  of  its  own  nerves. 

As  soon  as  it  was  found  that  the  organs  supplied  with  ganglionic 
nerves  obey  every  part  of  the  brain  and  spinal  marrow,  it  was  nec- 
essary to  abandon  the  latter  opinion,  and  we  could  see  a  reason  for 
the  complicated  structure  of  the  ganglionic  system,  independently 
of  its  supplying  any  part  of  the  nervous  influence.  As  each  of  the 
vital  organs  is  sensible  to  the  action  of  every  part  of  the  brain  and 
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spinal  marrow,  some  apparatus  capable  of  combining  the  influence 
of  all  these  parts  is  evidently  necessary,  and  none  apparently  could 
be  better  fitted  for  the  purpose  than  that  system  which,  both  by  its 
ganglions  and  plexuses,  and  the  frequent  anastomoses,  if  I  may 
use  that  expression,  of  its  nerves,  seems  even  at  first  view  intend- 
ed to  combine  the  power  of  the  various  parts  from  which  ii  re- 
ceives nerves;  and,  when  those  proceeding  from  the  ganglions  and 
plexuses  are  found  by  direct  experiment  to  convey  the  influence 
of  all  those  parts,  the  inference  appears  almost  unavoidable. 

We  here  have  a  proof  that  the  organs  supplied  by  ganglionic 
nerves  obey  the  influence  of  all  parts  of  the  brain  and  spinal  mar- 
row, and  consequently  that  the  ganglionic  nerves  combine  and  con- 
vey the  influence  of  all  those  parts;  and  it  is  contrary  to  what  we 
observe  of  the  simplicity  of  the  operations  of  nature  that  there 
should  be  another  source  of  that  influence. 

In  another  fact  we  find  an  additional  objection  to  such  a  suppo- 
sition, for  it  appears  from  many  experiments  related  in  the  papers 
and  inquiry  above  referred  to,  that  exactly  in  proportion  as  we  in- 
crease or  impair  the  power  of  the  brain  and  spinal  marrow,  the 
functions  of  the  ganglionic  nerves  are  increased  or  impaired;  still 
pointing  out  the  brain  and  spinal  marrow  as  the  active,  and  the 
nerves  with  their  ganglions  and  plexuses  as  the  passive  parts  of  the 
system;  and  these  observations  come  with  the  more  weight  be- 
cause those  who  have  maintained  that  the  ganglions  supply  ner- 
vous influence  have  not  even  pretended  to  support  their  opinion 
by  any  facts  directly  bearing  on  the  point. 

If,  however,  it  also  appears  from  direct  experiment  that  the 
ganglions  and  plexuses  are  capable  of  influencing  the  power  of 
the  ganglionic  nerves,  independently  of  any  change  induced  on  the 
brain  and  spinal  marrow,  however  improbable  the  fact  may  at  first 
sight  appear,  we  must  admit  that  there  is  in  the  former  organs  an 
additional  source  of  the  power  possessed  by  those  nerves. 

It  has  been  found  that  the  action  of  the  heart  is  immediately  in- 
fluenced by  agents,  whether  stimulants  or  sedatives,  affecting  any 
considerable  part  either  of  the  brain  or  spinal  marrow.*  Can  its 
action,  in  like  manner,  be  affected  by  agents  making  their  impres- 
sion on  the  ganglions  and  plexuses?  For  the  purpose  of  determin- 
ing this  point,  the  following  experiment  was  made,  in  which  Mr. 
Cutler  and  Mr.  Field,  the  well-known  veterinary  surgeon,  were  so 
good   as  to  assist  me,  Mr.  Field  performing  the  operative  part. 

The  heart  continues  to  obey  the  effect  of  agents  acting  through 
the  nervous  system  for  a  certain  time  after  what  we  call  death,  that 
is,   the  removal  of  the  sensorical  powersf;  and  this  time  is  much 

*  Papers  in  the  Philosophical  Transactions  for  18 i 5,  and  Experimental  ^Inquiry 
into  the  Laws  of  the  Vital  Functions. 

t  My  paper  in  the  Philosophical  Transactions  for  1829,  and  Experimental  In- 
quiry. 
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prolonged  if  the  circulation  be  maintained  by  inflating  the  lungs 
at  proper  intervals;  for  in  all  modes  of  death,  except  where  the 
nervous  or  sensorical  system  is  so  powerfully  and  suddenly  im- 
pressed as  at  once  to  destroy  all  the  functions,  the  nervous  as"  well 
as  the  muscular  survive  the  removal  of  the  sensorial  powers*;  and 
the  newly  dead  is  on  several  accounts  a  better  subject  than  the 
living  animal  for  such  experiments  as  the  following,  although  the 
result  is  still  more  satisfactory  if  the  animal  can  be  so  prepared  as 
to  destroy  the  sensibility  as  far  as  the  experiment  is  concerned, 
without  so  completely  destroying  it  as  to  interrupt  respiration, 
which  proves  that  the  animal  still  lives. f 

Mr.  Field  partially  divided  the  spinal  marrow  near  the  head  in 
an  ass  in  such  a  manner  as  to  destroy  the  sensibility,  as  far  as  the 
experiment  was  concerned,  but  not  to  interrupt  the  respiration, 
thus  bringing  the  animal  into  the  best  possible  state  for  the  exper- 
iment. It  lay  as  still,  and  suffered  as  little  during  it,  as  an  animal 
quite  dead  in  the  usual  sense  of  the  word,  while  the  circulation 
was  more  perfect  than  it  could  be  under  any  artificial  inflation  of 
the  lungs.  In  another  respect  the  state  of  the  animal  was  particu- 
larly favorable,  for  Mr.  Field  succeeded  in  exposing  the  semilunar 
ganglion  and  its  plexuses  with  a  very  trifling  loss  of  blood,  not  I 
believe  four  ounces.  The  heart  was  then  found  to  pulsate  six- 
teen times  in  ten  seconds,  as  ascertained  by  the  pulsation  of  the  ar- 
teries in  the  neighborhood  of  the  ganglion.  The  ganglion  and  its 
plexuses  were  then  irritated  by  the  point  of  the  scalpel,  and  at 
length  cut  across  in  various  directions;  but  although  the  beats  of 
the  heart  were  repeatedly  counted  during  these  operations,  they 
continued  uniformly  of  the  same  frequency.  Spirit  of  wine  was 
then  applied  to  the  wounded  ganglion  and  plexuses,  but  without 
the  least  change  in  the  beats  of  the  heart.  A  strong  infusion  of 
tobacco  in  water  was  now  applied,  but  with  the  same  result,  the 
beatings  of  the  heart  being  still  sixteen  in  ten  seconds;  nor  could 
any  variation  in  the  force  of  the  beats  be  observed  in  any  part  of 
the  experiment. 

It  appears  from  this  experiment  that  we  cannot  influence  the 
organs  supplied  by  the  ganglionic  nerves  by  causes  affecting  the 
ganglions  and  plexuses,  independently  of  the  brain  and  spinal  mar- 
row; and  the  inferences  from  this  and  the  preceding  facts  are  una- 
voidable, that  the  former  organs  make  only  a  part  of  the  channel 
through  which  the  influence  of  the  latter  is  conveyed;  and  that  the 
peculiar  office  of  the  ganglions  and  plexuses  is  to  combine  the  in- 
fluence of  the  nerves  which  terminate  and  are  blended  in  them, 
and  send  off  nerves  endowed   with    their  combined   influence,  in 

*  Ibid. 

+  It  has  been  shown  in  the  publications  just  referred  to,  that  in  the  more  perfect 
animals  respiration  is  as  much  a  function  of  voli: ion  as  the  motion  of  a  limb,  anc 
consequently  ceases  when  the  sensibility  is  wholly  destroyed. 
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consequence  of  which  the  parts  which  receive  the  nerves  pro- 
ceeding from  them  become  subject  to  every  part  of  the  brain  and 
spinal  marrow. 

Such  being  the  case  with  respect  to  the  ganglions  and  plexuses, 
it  is  not  likely  that  we  shall  find  the  nerves  themselves,  whether 
ganglionic  or  cerebral,  capable  of  supplying  any  part  of  the  influ- 
ence they  convey;  but  that  nothing  may  be  taken  for  granted,  this 
also  is  a  point  which  must  be  determined  by  an  appeal  to  facts. 

It  is  to  be  recollected  that  here,  as  in  other  cases,  the  onus  pro- 
bandi  rests  with  the  asserter.  This  would  still  be  the  case,  al- 
though his  position  were  less  improbable  than  that,  while  there  is 
an  evident  and  acknowledged  source  of  nervous  influence,  and 
that  adequate  to  the  production  of  the  phenomena,  another  source 
of  it  should  exist.  Those  who  maintain  such  an  opinion  must  ad- 
duce the  proofs  of  it.     Let  us  inquire  to  what  they  amount. 

While  the  connexion  of  the  nerves  with  the  brain  and  spinal  mar- 
row exists,  the  nerves  are  capable  of  exciting  the  muscles,  causing 
the  evolution  of  caloric  which  supports  animal  temperature,  form- 
ing the  secreted  fluids  from  the  blood,  and  supporting  the  other 
processes  of  assimilation  by  which  the  structure  of  the  various  or- 
gans is  maintained*;  but  as  soon  as  this  connexion  is  intercepted, 
all  these  functions  begin  to  fail,  and  soon  cease,  nor  do  we  pos- 
sess a  single  fact  to  prove  that  there  are  any  means  in  the  nerve 
itself  of  maintaining  or  renewing  any  of  them.  By  mechanical  im- 
pulse the  power  which  remains  in  a  separated  nerve  of  the  cere- 
bral class,  for  even  this  is  not  the  case  with  respect  to  the  gang- 
lionic nervesf,  may  be  directed  to  its  extremities  and  made  evi- 
dent by  the  excitement  of  the  muscle  in  which  it  terminates;  but 
independently  of  such  an  impulse  we  have  no  means  of  exciting  a 
nerve  separated  from  the  brain  and  spinal  marrow,  even  during  the 
short  time  it  retains  the  influence  it  has  received  from  those  or- 
gans.:]: 

The  very  circumstance  of  the  nerves  being  the  means  of  con- 
veying the  influence  of  the  brain  and  spinal  marrow  affords  a  pre- 
sumption that  they  are  not  themselves  the  source  of  a  similar  in- 
fluence. The  former  is  evidently  their  peculiar  function,  and  it  is 
so  improbable  that  they  should  perform  another  of  so  different  a 
nature,  that  it  would  require  the  most  unequivocal  proof  of  such  a 
fact  to  induce  its  belief.  The  power  of  the  nerves  is  not  only  as 
far  as  we  see  derived  from   the  brain  and  spinal  marrow,  and  soon 

*  My  paper  in  the  Philosophical  Transactions  for  1829,  and  Experimental  In- 
quiry. .,11  j-         <• 

t'lt  is  true  that  the  heart  has  been  excited  by  galvanism  through  the  medium  ot 
its  nerves;  but  they  may  here  act  merely  as  conductors. 

t  In  the  living  animal  a  nerve  cut  off  from  direct  communication  with  the  brain 
and  spinal  marrow,  but  otherwise  uninjured,  will,  as  Sir  Benjamin  Brodie  has 
shown,  long  retain  this  power,  as  we  should  a  priori  have  expected.  It  retains  its 
healthy  structure,  and  its  communication  with  other  nerves. 
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ceases  and  cannot  be  renewed  when  they  are  separated  from  these 
organs,  but  is,  as  I  have  already  had  occasion  to  observe,  at  all 
times  proportioned  to  the  degree  of  excitement  in  them;  nor  can 
an  instance  be  adduced  in  which  a  cause  of  increased  nervous 
power  makes  its  impression  on  the  nerves  themselves.  For  its 
degree  as  well  as  existence,  then,  the  power  of  the  latter  depends 
wholly  on  the  former  organs;  and  this  observation  applies  as  strict- 
ly to  the  ganglionic  as  to  the  cerebral  nerves.  The  brain  and  spi- 
nal marrow,  therefore,  possess  all  the  characteristics  of  the  active, 
the  nerves  of  the  passive  parts  of  the  system. 

It  may  appear  at  fiirst  sight  that  the  phenomena  of  what  has 
been  termed  the  sympathy  of  nerves  oppose  the  preceding  views. 
On  a  careful  review  of  these  phenomena,  however,  they  will  be 
found  to  afford  them  additional  support.  They  are  all  such  as  de- 
pend on  changes  in  the  central  parts  of  the  nervous  system,  and  in 
no  degree  on  any  influence  of  the  nerves  on  each  other  in  their 
progress.  As  I  have  nothing  to  add  to  the  statements  I  have  al- 
ready published  on  this  subject,  for  the  facts  on  which  the  foregoing 
positions  are  founded,  I  beg  to  refer  to  the  106th  and  107th  pages 
of  the  third  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Func- 
tions. 

Another  opinion  respecting  the  function  of  the  nerves  has  been 
maintained,  and  lately  by  a  writer  of  great  respectability*,  which 
deserves  to  be  considered,  because  it  claims  the  support  of  ex- 
periment, and  if  well  founded  must  essentially  affect  our  opinion 
of  the  nature  of  the  nervous  influence. 

Dr.  Henry  appears  to  admit  the  independence  of  the  muscular 
power,  but  thinks  he  has  rendered  it  more  than  probable  that  the 
nervous  influence,  instead  of  being  only  one  of  many  agents,  is  the 
only  one  capable  of  exciting  the  muscular  fibre;  and  consequently 
that  all  others  act  through  it,  so  that  they  are  not  in  fact  stimulants 
to  that  fibre,  but  to  the  nerves  alone,  through  which  they  influ- 
ence it. 

It  is  true  that  as  mechanical  impulse  affecting  a  nerve  of  volun- 
tary motion  is  capable,  after  its  separation  from  the  brain  and  spi- 
nal marrow,  of  exciting,  through  it,  the  muscle  in  which  it  termi- 
nates, and  we  cannot  be  assured  that  we  have  separated  from  the 
muscular  fibre  the  whole  of  the  nerves  with  which  it  is  so  intimate- 
ly blended;  if  we  were  in  possession  of  no  other  facts  on  the  sub- 
ject, we  should  be  led  to  the  inference,  that  the  excitability  of  the 
muscular  fibre  can  only  be  influenced  through  its  nerves;  but  when 
instead  of  a  mechanical  we  employ  a  chemical  agent,  we  find  the 
result  very  different.  We  attempt  in  vain  to  influence  a  muscle 
through   the   nerve   which   terminates  in  it  by  the   most  powerful 

*  Dr.  William  Charles  Henry's  Critical  and  Experimental  Inquiry  into  the  Rela- 
tions subsisting  between  Nerve  and  Muscle,  in  the  110th  Number  of  the  Edinburgh 
Medical  and  Surgical  Journal. 
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agent  ot  this  description,  yet  such  an  agent  when  applied  to  the 
muscular  fibre  itself  excites  it  as  readily  as  the  mechanical  agent, 
which  is  supposed  only  to  affect  it  through  the  nerve. 

Even  if  the  power  of  the  chemical  agent  be  gradually  increased 
until  the  structure  of  the  part  of  the  nerve  to  which  it  is  applied 
is  destroyed,  not  only  the  muscle  in  which  it  terminates,  but  even 
the  other  parts  of  the  nerve  itself  remain  wholly  unaffected.  The 
nerve  has  not  even  the  power  of  communicating  the  change  to  its 
adjoining  parts.  This  was  proved  by  the  experiments  of  Fontana, 
and  confirmed  by  those  of  Dr.  Henry  related  in  the  paper  just 
referred  to. 

What  reason  then  have  we  for  supposing,  when  a  chemical 
agent  applied  to  the  muscular  fibre  excites  it,  that  it  operates 
through  the  nerves  which  still  adhere  to  it.  Such  an  inference  im- 
plies that  nerves  in  their  progress  wholly  change  their  nature,  a 
supposition  for  which  there  is  not  only  not  a  shadow  of  proof,  but 
against  which  the  most  convincing  proofs  which  analogy  can  sup- 
ply present  themselves. 
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Extracted  from    Vol.  42.  page  52.   of  the  Journal  Book    of  the 
Royal   Society.      February  8.    1816.* 

"  It  appears,"  says  the  author  (Dr.  Philip),  "  from  the  first  of 
two  papers  already  published,  that  the  power  of  the  heart  is  whol- 
ly independent  of  the  nervous  system,  though  occasionally  stimula- 
ted by  it;  and  from  his  second  paper,  that  the  same  positions  are 
equally  true  with  respect  to  the  larger  vessels  of  circulation;  but 
it  remained  now  to  be  examined  whether  the  same  be  also  true  re- 
specting the  vessels  of  secretion. 

The  general  subjects  of  these  experiments  were  rabbits,  in  which 
the  process  of  digestion  was  interrupted  by  division  and  separation 
of  the  divided  ends  of  the  eighth  pair  of  nerves.  For  though  a  rab- 
bit may  live  twenty-four  hours  after  the  operation,  any  food  con- 
tained in  the  stomach  undergoes  no  change  in  appearance,  and  does 
not  partake  of  the  peculiar  smell  which  accompanies  the  digestive 
process,  but  remains  in  the  same  state  as  parsley  chopped  with  a 
knife. 

Upon  a  presumption  that  the  nervous  influence  is  the  same  as 
that  of  galvanism,  and  in  the  hope  that  the  want  of  that  influence 
might  be  supplied  by  the  substitution  of  a  suitable  galvanic  appara- 
tus, the  author  made  many  corresponding  experiments  on  other 
rabbits,  in  which  the  eighth  pair  of  nerves  was  divided  as  before; 
but  he  formed  an  electric  circuit  from  one  extremity  of  a  voltaic 
trough  through  the  nerves  and  stomach  to  the  other  extremity  of 
the  trough,  which  was  connected  with  the  pit  of  the  stomach. 
The  trough  employed  in  these  experiments  had  forty-seven  pairs 
of  plates  of  zinc  and  copper,  and  was  charged  with  a  mixture  of 
muriatic  acid  diluted  with  seven  equal  measures  of  water,  and 
such  a  portion  of  this  battery,  varying  from  one  third  part  to  the 
whole  of  it,  was  employed  as  was  found  sufficient  to  keep  up  a 
gentle  twitching  of  the  chest  and  fore  legs.  When  the  battery  lost 
its  power,  it  was  observed  that  the  breathing  became  worse,  till  its 
power  was  restored  by  addition  of  fresh  acid,  and  that  the  animals 

*  Mr.  Roberton,  the  secretary  of  the  Society,  has  compared  the  following  extract 
with  the  Journal  Boolr,  and  finds  it  correct. 
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had  a  tendency  to    vomit,  which   was  removed  by  means   of  the 
same  increase  of  galvanic  action. 

The  food  also,  as  a  consequence  of  this  action,  is  stated  to  have 
lost  entirely  its  appearance  and  smell  of  parsley,  and  to  have  un- 
dergone those  changes,  and  to  have  assumed  that  smell,  which  is 
observable  when  the  process  of  digestion  is  in  its  most  perfect  state 

The  result  of  these  experiments,  the  author  thinks,  cannot  be 
explained  without  admitting  that  the  nervous  influence  is  identical 
with  galvanism,  and  that  secretion  of  gastric  fluids,  on  which  di- 
gestion depends,  is  not  effected  by  any  power  residing  in  the  se- 
cretory vessels,  but  is  the  effect  of  decomposition  and  recombination 
produced  by  the  agency  of  the  nerves  alone.  Hence  he  presumed 
that  the  evolution  of  animal  heat  is  also  to  be  regarded  as  a  secre- 
tion effected  by  the  same  power. 

In  the  prosecution  of  his  experiments,  Dr.  Philip  takes  into 
consideration  the  use  of  gangalia,  and  observing  that  the  muscles 
of  involuntary  motion  are  supplied  with  nerves  from  gangalia,  and 
that  these  parts  are  affected  by  every  part  of  the  brain  and  spinal 
marrow,  he  infers  that  the  gangalia  are  to  be  regarded  as  or- 
gans in  which  the  influence  of  the  whole  brain  and  spinal  marrow 
is  concentrated.  Hence,  although  it  be  by  division  of  the  eighth 
pair  of  nerves  that  the  functions  of  the  stomach  are  principally 
impeded,  they  also  suffer,  in  due  proportion,  by  depriving  the  great 
chain  of  gangalia  of  any  part  of  their  nervous  influence,  as  the  au- 
thor took  much  pains  to  ascertain  by  a  variety  of  experiments,  in 
which  he  destroyed  different  portions  of  the  spinal  marrow.  But 
when  the  spinal  marrow  instead  of  being  destroyed  was  only  di- 
vided, still  retaining  all  its  connections  with  the  stomach,  through 
the  medium  of  the  gangalia,  then  the  digestive  process  appeared  to 
him  to  be  scarcely,  if  at  all,  impaired.  Since,  in  the  experiments 
on  the  destruction  of  different  portions  of  the  spinal  marrow,  the 
animals  were  found  to  be  colder  than  natural,  the  author  was  con- 
firmed in  the  supposition,  that  caloric  is  a  secretion  from  the  blood 
evolved  by  the  powers  of  galvanism;  nnd  in  consequence  of  this 
theory,  he  made  several  experiments  upon  the  changes  of  tempera- 
ture observable  in  blood  taken  from  the  carotid  arteries  of  rabbits, 
and  placed  in  a  galvanic  circuit.  In  comparison  with  other  blood 
taken  at  the  same  time,  and  not  galvanised,  a  difference  of  three 
or  four  degrees  was  found  more  in  the  former,  accompanied  with 
other  changes  dependent  on  the  chemical  agency  of  the  battery. 

As  the  general  results  of  his  experiments,  the  author  infers  that 
secretion  is  a  function  of  the  nervous  system;  that  the  vessels  ol 
secretion  only  convey  fluids  to  be  operated  upon  by  the  nerves; 
that  in  this  office  they  obey  the  same  laws  with  all  other  parts  of 
the  sanguiferous  system.  That  the  secreting  power  does  not  cease 
to  act  with  the  formation  of  the  fluid,  but  the  continuance  of  ner- 
vous influence  is  essential  to  the  vital  properties  of  the  fluid. 
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That  the   identity  of  galvanism  and   the  nervous  influence  must 
be  admitted. 

That  caloric  is  to  be  regarded  as  a  secretion. 
That  the  nervous  influence  of  the  stomach  and  lungs,  like  that 
of  the   heart,  is  derived  equally  from  every  part  of  the  brain  and 
spinal   marrow  through  the  intervention  of  the  gangaha;  that  the 
eangalia  are  secondary  centres  of  nervous  influence. 

That  either  the  brain  or  spinal  marrow  alone  may  continue  to 
supply  the  gangalia  after  the  other  is  destroyed;  that  both  continue 
to  supply  their  share,  though  they  be  separated  from  each  other; 
that  the  functions  of  those  involuntary  organs  which  are  purely 
muscular  are  independent  of  the  nervous  system,  while  that  of  se- 
cretin- organs  are  wholly  dependent  on  nervous  influence. 
'  In  Concluding  this  paper,  the  author  endeavors  to  remove  the 
impression  occasioned  by  the  recital  of  experiments  on  living  ani- 
mals, which  are  to  be  justified  solely  on  the  conviction  that  they 
may  essentially  conduce  to  the  welfare  of  society  and  which  even 
then,  unless  conducted  with  every  possible  regard  to  the  teelings 
of  the  animals,  cannot  be  too  strongly  reprobated.  _      < 

Thanks  were  ordered  to  Dr.  Phillip  for  this  communication. 
The  various   positions  stated  in   this  paper  have  been  generally 
admitted,  in  consequence  of  a  public  repetition  of  the  experiments 
both  in  London  and  Paris.      See  the  fourth  edition  of  my  Experi- 
mental Inquiry  into  the  Laws  of  the  Vital  Functions,  published  m 


1839. 
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On  the  Scources  and  Nature  of  the  Powers  on  which  the  Circula- 
tion of  the  Blood  depends.  By  Jl.P.  W.Philip,  M.D.F.R.S. 
L.  $>  E.     From  the  Philosophical  Transactions  of  1831. 

It  is  remarkable  that,  notwithstanding  the  great  importance  of  the 
circulation  in  the  animal  economy,  the  length  of  time  which  has 
elapsed  since  its  discovery,  and  the  constant  attention  it  has  ob- 
tained, there  is  hardly  any  department  of  physiology  respecting 
which  there  appears  to  be  greater  uncertainty  and  contrariety  of 
opinion  than  the  scources  and  the  nature  of  the  powers  on  which 
this  function  depends.  I  propose  in  the  following  paper,  by  com- 
paring the  principal  facts  on  the  subject,  and  by  such  additional  ex- 
periments as  seem  still  to  be  required,  to  endeavor  to  determine 
these  points.  Much  has  lately  been  written  and  many  experiments 
have  been  made  with  this  view,  and  it  has  become  customary  to 
look  for  the  causes  which  support  the  circulation  to  other  sources 
beside  the  powers  of  the  heart  and  blood-vessels. 

It  has  been  supposed  that  what  has  been  called  the  resilience  of 
the  lungs,  that  is,  their  tendency  to  collapse,  by  relieving  the  ex- 
ternal surface  of  the  heart  from  some  part  of  the  pressure  of  the  at- 
mosphere, is  a  principle  means  of  causing  it  to  be  distended  with 
blood,  the  whole  weight  of  the  atmosphere  acting  on  its  internal 
surface  through  the  medium  of  the  blood  which  is  thus  propelled 
from  the  veins  into  its  cavities;  and  in  this  way  it  has  been  suppos- 
ed that  the  motion  of  the  blood  through  the  whole  of  the  venous 
part  of  the  circulation  is  maintained.  A  similar  effect  has  been  as- 
cribed to  the  act  of  inspiration,  which  it  is  evident  must  operate  on 
the  same  principle;  and  this  opinion  has  ever  been  sanctioned  by 
the  Report  of  a  Committee  of  the  Royal  Academy  of  Sciences  of 
Paris*,  and  in  this  country  by  men  whose  authority  is  deservedly 
high;  and  the  effect  of  these  causes,  it  is  asserted,  is  increased  by 
the  elastic  power  of  the  heart  itself. 

However  successfully  such  opinions  might  be  combated  by  rea- 
soning on  the  data  we  already  possess,  as  direct  experiment  is  the 
most  simple  as  well  as  decisive  way  of  determining  the  question, 
as  reasoning  on  physiological  subjects  has  so   often  deceived,  and 

*  Report  on  Dr.  Barry's  paper,  by  Baron  Cuvier  and  Professor  Dumeril. 
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the  experiments  may  here  be  made  on  the  newly  dead  animal,  and 
consequently  without  suffering  of  any  kind,  I  have  thought  it  better 
that  the  point  should  be  determined  in  this  way,  especially  as  it  is 
by  experiments,  which  at  first  view  seem  to  countenance  the  fore- 
going opinions,  that  their  supporters  attempt  to  establish  them,  with 
the  effect,  as  it  appears  to  me,  of  withdrawing  the  attention  from 
the  powers  on  which  the  circulation  actually  depends,  and  intro- 
ducing considerable  confusion  respecting  a  question  so  immediately 
connected  with  the  phenomena  and  treatment  of  disease. 

With  a  view,  therefore,  to  submit  the  foregoing  opinions  to  this 
test,  the  following  experiments  were  made,  in  which  Mr.  Cutler 
was  so  good  as  to  assist  me. 

Exp. — A  rabbit  was  killed  in  the  usual  way  by  a  blow  on  the 
occiput,  and  the  chest  opened  on  both  sides  so  as  freely  to  admit 
the  air.  The  lungs  were  then  inflated  eight  or  ten  times  in  the 
minute  by  means  of  a  pipe  introduced  into  the  trachea;  the  circu- 
lation was  found  to  be  vigorous.  On  laying  bare  one  of  the  femoral 
arteries,  it  was  observed  to  pulsate  strongly;  and  on  wounding  it, 
the  blood,  of  a  florid  color,  indicating  that  it  had  undergone  the 
proper  change  in  its  circulation  through  the  lungs,  gushed  out  with 
great  force;  and  on  introducing  the  hand  into  the  thorax,  the  heart 
was  found  to  be  alternately  distended  and  contracted  as  in  the  heal- 
thy circulation. 

Exp. — All  the  vessels  attached  to  the  heart  in  the  newly  dead 
rabbit  were  secured  by  ligatures  and  divided,  and  the  heart  remov- 
ed. It  was  allowed  to  empty  itself.  Its  contractions  continued 
to  recur,  and  in  their  intervals  it  assumed  a  perfectly  flat  shape, 
proving  that  the  elasticity  of  the  heart  in  this  animal  is  so  small  that 
it  cannot  even  maintain  the  least  cavity  after  the  blood  is  discharg- 
ed. 

;  It  appears  from  these  experiments  that  the  circulation  was  vigo- 
rous when  none  of  the  causes  to  which  the  motion  of  the  blood  in 
the  veins  have  been  ascribed  existed.  In  the  first  experiment  the 
chest  being  freely  opened  on  both  sides,  so  that  the  play  of  the  lungs 
on  inflating  them  could  be  seen,  all  effect  on  the  heart  either  of  the 
resilience  of  the  lungs  or  the  act  of  inspiration  was  evidently  pre- 
vented; and  in  the  second,  it  was  proved  that  no  sensible  elasticity 
of  the  heart  existed;  yet  while  artificial  respiration  was  performed 
we  could  perceive  no  abatement  in  the  vigor  of  the  circulation. 

It  is  to  be  observed,  that  all  these  means  can  act  only  in  one  way 
in  promoting  the  circulation,  namely,  by  giving  to  the  heart  the 
power  of  suction;  that  is,  by  producing  a  tendency  to  vacuum  in 
its  cavities,  in  consequence  of  which  the  pressure  of  the  atmosphere 
propels  the  blood  from  the  veins  into  them,  that  of  the  arteries  be- 
ing prevented  from  returning  to  the  heart  by  the  valves  at  their  or- 
igins. But  all,  as  far  as  I  know,  who  have  either  made  experi- 
ments with  a  view  to  prove  the  supposed  effect  of  these  means  on 
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the  circulation,  or  who  have  sanctioned  the  inferences  from  such 
experiments,  have  overlooked  the  circumstance  that  the  veins  be- 
ing tubes  of  so  pliable  a  nature  that  when  empty  they  collapse  by 
their  own  weight,  whatever  may  be  said  of  the  effect  of  such  causes 
in  favoring  a  horizontal  or  descending  motion  of  the  blood,  it  is  im- 
possible that  an  ascending  motion  could  be  produced  in  them  on 
the  principle  of  suction.  As  far  as  the  heart  may  possess  any  such 
power,  its  tendency  must  be  to  cause  the  vessel  to  collapse,  not  to 
raise  the  fluid  it  attracts. 

That  the  resilience  of  the  lungs,  as  far  as  they  possess  tin's  pro- 
perty, and  the  act  of  inspiration,  lend  to  dilate  the  heart  and  large 
vessels  within  the  chest  is  evident;  hut  the  former  is  very  trifling, 
if  it  exist  at  all,  except  as  far  as  it  depends  on  the  mere  weight  of 
the  lungs;  and  the  latter  in  common  breathing  is  little  more  efficient, 
although  the  effect  of  respiration  on  the  brain,  when  any  part  of  the 
cranium  is  removed,  sufficiently  attests  that  it  has  a  certain  effect. 
When  the  breathing  is  so  laborious  as  essentially  to  influence  the 
circulation,  it  evidently  tends  to  derange  the  regular  flow  of  the 
blood  towards  the  heart,  inspiration  of  course  acting  interruptedly; 
whereas  it  is  only  necessary  to  inspect  the  chest  of  any  of  the  more 
perfect  animals  immediately  after  death,  and  while  artificial  respi- 
ration is  being  performed,  provided  death  has  not  been  caused  by 
great  loss  of  blood,  or  an  extreme  and  instantaneous  impression  on 
the  nervous  system,  to  see  that  the  blood  flows  uniformly  towards 
the  heart  with  no  interruption  but  that  which  the  contraction  of  the 
heart  itself  occasions. 

The  elasticity  of  the  heart  is  greater  in  some  animals  than  in 
the  rabbit;  but  it  is  in  all  cases  very  inconsiderable.  The  heart 
of  the  tortoise  is  the  most  elastic  1  have  examined;  yet  even  it 
may  be  compressed  during  its  diastole  by  a  force  not  sensibly 
greater  than  is  sufficient  to  compress  other  muscles  in  a  state  of 
relaxation.  Besides,  the  auricles  possess  little  or  no  elasticity; 
and  whatever  the  elasticity  of  the  ventricles  may  be,  it  can  have  no 
effect  on  the  blood  in  the  vein,  because  they  receive  their  blood 
from  the  auricles  which  are  contracting  during  the  diastole  of  the 
ventricles.  To  these  statements  it  may  be  added,  that  in  many  of 
the  inferior  animals  the  foregoing  supposed  causes  of  the  venous 
part  of  the  circulation  evidently  have  no  existence,  and  that,  with 
the  exception  of  the  elasticity  of  the  heart,  they  have  no  existence 
in  the  foetal  state  in  any. 

We  have  just  seen  from  direct  experiment,  that  the  circulation 
of  the  blood  goes  on  as  usual  when  all  these  causes  have  wholly 
ceased  to  operate. 

I  shall  now  take  a  rapid  view  of  the  facts  which,  as  far  as  I  am 
capable  of  judging,  leave  no  room  for  doubt  respecting  the  sources 
of  the  power  on  which  this  function  depends. 

It  is  so  evident  to  those  in  the  least  acquainted  with  the  animal 
economy  that   the   contractile   power  of  the  heart   is   one   of  the 
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chief  of  these  sources,  that  it  would  be  superfluous  to  enumerate 
the  proofs  of  it;  yet  even  this  position  has  been  denied,  and  that 
by  a  writer  of  no  mean  abilities.  The  opposite  error,  however, 
is  the  more  common;  and  not  a  few  have  ascribed,  and  even  still 
do  ascribe,  the  motion  of  the  blood  throughout  the  whole  course 
of  circulation  to  the  contractile  power  of  the  heart  alone,  although 
it  would  not  be  difficult  to  prove  that  to  drive  the  blood  through 
one  set  of  capillary  vessels,  and  still  more  through -two  or  three 
sets  of  such  vessel, — for  in  man  himself,  in  one  important  part  of 
the  circulation,  it  is  carried  through  two,  and  in  some  animals 
through  three,  sets  of  capillaries  before  it  returns  to  the  heart, — I 
say  it  would  not  be  difficult  to  prove  that  to  drive  it  through  one 
set  of  capillaries,  at  the  rate  at  which  the  blood  is  known  to  move, 
would  require  a  force  capable  of  bursting  any  of  the  vessels.  But 
here,  as  in  the  former  instance,  it  is  better  to  appeal  to  the  evi- 
dence of  direct  facts  than  to  any  train  of  reasoning;  and  there  is 
no  want  of  such  facts  to  determine  the  point  before  us,  some  of 
which  I  formerly  had  the  honor  to  lay  before  the  Society,  and 
others  are  stated  in  my  Treatise  on  the  Vital  Functions.  The 
most  decisive  is,  that  the  motion  of  the  blood  in  the  capillaries 
continues  long  after  the  heart  has  ceased  to  beat,  and  the  animal 
in  the  common  acceptation  of  the  term  is  dead,  even  in  the  warm- 
blooded animal,  for  an  hour  and  a  half  or  two  hours,  and  it  is  not 
for  some  time  sensible  aflected  by  the  heart's  ceasing  to  beat;  nor 
does  this  arise  from  some  imperceptible  impulse  still  given  by  the 
heart,  because  when  all  the  vessels  attached  to  this  organ  are  se- 
cured by  a  ligature,  and  the  heart  cut  out,  the  result  is  the  same. 

That  the  circulation  in  the  capillary  vessels  is  independent  of  the 
heart  may  be  shown  by  various  other  means.  On  viewing  the  mo- 
tion of  the  blood  in  them,  with  the  assistance  of  the  microscope,  it 
may  generally  be  observed  that  it  is  moving  with  different  degrees 
of  velocity  in  the  different  vessels  of  the  part  we  are  viewing,  fre- 
quently more  than  twice  as  rapidly  in  some  than  in  others.  Were 
the  motion  derived  from  a  common  source,  this  could  not  be  the 
case.  It  is  impossible,  in  the  motion  of  the  blood  in  the  capilla- 
ries, in  the  least  degree  to  perceive  the  impulse  given  by  the  beat- 
ing of  the  heart,  which  causes  the  blood  in  the  larger  arteries  to 
move  more  or  less  per  saltum,  the  motion  of  the  blood  in  the 
former  being  uniform  as  long  as  they  retain  their  vigour,  and  the 
necessary  supply  of  blood  is  afforded  from  the  larger  vessels.  I 
have  found  by  experiments  very  frequently  repeated*,  that  the 
motion  of  the  "blood  may  be  accelerated  or  retarded  in  the  capil- 
laries by  stimulants  or  sedatives,  applied  either  to  the  brain  or  spi- 
nal marrow,  and  acting  not  through  the  medium  of  the  heart,  but 
on  these  vessels  themselves.  Nay,  so  little  effect  has  the  action 
of  the  heart  on    the  motion  of  the  blood  in   the  capillaries,  that    I 

*  My  Treatise  on  the  Vital  Functions. 
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have  found  that  when  the  power  of  the  capillaries  of  a  part  is  sud- 
denly destroyed  by  the  direct  application  of  opium  to  them,  the 
motion  of  the  blood  in  them  instantly  ceases,  although  the  visor 
of  the  heart  and  that  of  every  other  part  of  the  sanguiferous  sys- 
tem is  entire." 

If  the  circulation  in  the  capillaries  he  thus  independent  of  the 
heart,  it  is  evident  that  the  influence  of  that  organ  cannot  extend 
to  the  veins?  On  comparing  the  whole  of  the  foregoing  circum- 
stances, is  it  not  a  necessary  inference  that  the  motion  of  the  blood 
in  the  larger  veins,  like  that  in  the  capillaries,  depends  on  the  pow- 
er of  these  vessels  themselves?  But  that  we  may  not  trust  to  any 
train  of  reasoning,  where  it  is  possible  to  have  recourse  to  direct 
proof,  I  made  the  following  experiment,  with  the  assistance  of  Mr. 
Cutler. 

Exp. — In  the  newly  dead  rabbit,  in  which  the  circulation  was 
maintained  by  artificial  respiration,  the  jugular  vein  was  laid  bare 
for  about  an  inch  and  a  half;  a  ligature  was  then  passed  behind  the 
part  of  the  vessel  nearest  the  head,  and  the  animal  was  so  placed, 
that  the  vein  was  brought  into  the  perpendicular  position,  the  head 
of  the  animal  being  undermost,  so  that  it  was  necessary  for  the  vein, 
in  conveying  the  blood  to  the  heart,  to  convey  it  perpendicularly 
against  its  gravity.  The  ligature,  which  was  placed  at  what  was 
now  the  lowest  part  of  the  exposed  portion  of  the  vein,  was  sud- 
denly tightened,  while  Mr.  Cutler  and  myself  observed  the  vessel. 
The  blood  in  the  part  of  the  vein  between  the  ligature  and  the  heart 
was  instantly  and  completely  expelled,  as  the  transparency  of  the 
vessel  enahled  us  to  perceive.  The  vessel  itself  wholly  collapsed 
proving  that  all  its  blood  had  entered  the  heart,  so  that  to  a  super- 
ficial view  there  seemed  to  be  no  vessel  in  the  part  where  a  large 
dark-colored  vein  had  just  before"  appeared.  In  the  mean  lime, 
on  the  other  side  of  the  ligature,  the  vein  had  become  gorged  with 
blood. 

In  the  foregoing  experiment  we  see  the  blood  rising  rapidly 
against  its  gravity,  where  all  causes  external  to  the  vessel  on  which 
the  venous  part  of  the  circulation  has  been  supposed  to  depend, 
had  ceased  to  exist,  and  the  vis  a  tergo  was  wholly  destroyed  by 
the  ligature. 

By  a  similar  experiment,  the  power  of  the  arteries  in  propelling 
tbe  blood  may  also  be  demonstrated. 

Exp. — In  a  newly  dead  rabbit,  the  circulation  being  supported 
by  artificial  breathing,  the  carotid  artery  was  laid  bare  for  about  an 
inch  and  a  half.  The  animal  was  so  placed  as  to  keep  the  vessel 
in  the  perpendicular  position,  the  head  being  now  uppermost.  A 
ligature  was  passed  behind  that  part  of  the  vessel  which  was  next 
the  heart,  and  Mr.  Cutler  and  myself  observed  the  vessel  at  the 
moment  the  ligature  was  tightened.      The  artery  of  course    did  not 

*  Ibid. 
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collapse  as  the  vein  had  done  in  the  preceding  experiment;  but  the 
blood  was  propelled  along  the  vessel,  so  that  it  no  longer  appeared 
distended  with  it.  It  was  at  once  evident,  from  the  change  of  ap- 
pearance in  the  vessel,  that  the  greater  part  of  the  blood  had  pass- 
ed on  in  a  direction  perpendicularly  opposed  to  its  gravity.  It  is 
worthy  of  remark,  that  the  blood  of  the  artery  was  propelled  neither 
so  rapidly  nor  so  completely  as  that  of  the  vein,  the  cause  of  which 
will  be  evident  in  the  observations  I  am  about  to  make" on  the  na- 
ture of  the  function  and  powers  of  these  vessels. 

When  the  whole  of  the  preceding  facts  are  considered,  it  will,  I 
think,  be  admitted  that  the  circulation  is  performed  by  the  combin- 
ed power  of  the  lieart  and  blood-vessels  themselves,  and  that  no 
auxiliary  power  is  necessary  for  its  perfect  performance.  Here, 
as  in  other  cases,  the  more  we  study  the  operations  of  nature,  the 
more  direct  and  simple  we  find  them.  The  resilient  power  of  the 
lungs  and  elasticity  of  the  ventricles  of  the  heart,  as  far  as  they  ex- 
ist, favor  the  free  entrance  of  the  blood  into  these  cavities,  an  of- 
fice adapted  to  the  feebleness  of  such  powers,  which,  in  many  ani- 
mals, we  have  seen,  have  no  existence.  Their  operation  is  similar, 
but  probably  much  inferior,  to  the  elastic  power  of  the  arteries,  by 
which  the  ingress  of  the  blood  suddenly  impelled  into  them  by  the 
systole  of  the  heart  is  rendered  more  free  than  it  would  have  been 
had  these  vessels  tended  to  collapse  in  the  intervals  of  its  contrac- 
tions. Had  the  blood  flowed  into  them  in  a  continued  stream,  and 
been  carried  through  them  by  their  own  powers  alone,  their  elas- 
ticity would  evidently  have  impeded,  not  promoted,  the  circulation 
through  them.  Thus  the  veins,  where  these  conditions  obtain,  are 
so  pliable  that  they  collapse  by  their  own  weight,  and 'hence  it  was 
that  in  the  preceding  experiments  the  vein  carried  on  its  blood  so 
much  more  rapidly  and  completely  than  the  artery,  which  felt  the 
want  of  the  impulse  it  receives  from  the  heart,  that  at  once  assist  in 
propelling  its  blood,  and  through  the  blood  stimulates  the  vessel  it- 
self. The  action  of  the  vein  was  perfect;  it  possessed  all  its  Usual 
powers,  which  reside  in  itself  alone. 

.  It  only  remains  for  us  to  enquire  into  the  nature  of  the  power  by 
which  the  heart  and  blood-vessels  maintain  the  circulation.  Res- 
pecting the  nature  of  the  power  of  the  heart  there  cannot  be  two 
opinions.  It  is  evidently  a  muscular  power.  The  structure  of  its 
parieties  is  similar  to  that  of  other  muscles,  and  they  obey  all  the 
usual  laws  of  the  muscular  fibre. 

Is  the  power  of  the  vessels  of  the  same  nature?  This  is  a  ques- 
tion which  has  frequently  been  discussed.  The  chief  arguments 
which  have  been  adduced  in  favor  of  the  affirmative  are,  the  na- 
ture of  their  function;  the  fibrous  appearence  observed  in  some  of 
the  vessels,  which  is  more  evident  in  some  other  animals  than  in 
man;  and  the  minuteness  of  most  of  the  vessels,  which,  if  they  are 
muscular,  accounts  for  the  difficulty  with  which  the  muscular  struc- 
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lure  is  detected  in  them.  The  chief  arguments  against  the  mus- 
cularity of  the  vessels  have  been,  that  they  could  not  be  made  to 
obey  an  artificial  stimulus  in  the  way  that  the  heart  and  other  mus- 
cles are  found  to  do,  and  that  their  chemical  analysis  gives  no  evi- 
dence of  fibrin*  Of  the  latter  of  these  objections  Dr.  Young  ob- 
serves, that  a  part  may  be  muscular  although  it  does  not  contain 
fibrin,  and  refers  in  support  of  this  opinion  to  the  crystalline  lens. 
The  former  of  these  objections  no  longer  exists,  the  vessels  hav- 
ing been  found  to  obey  both  stimulants  and  sedatives  as  readily  as 
parts  more  evidently  muscular.  It  appears  from  many  experi- 
ments related  in  my  Treatise  on  the  Vital  Functions,  that  the  ac- 
tion of  the  capillary  vessels  is  as  easily  influenced  both  by  stimu- 
lants and  sedatives  as  the  heart  itself;  and  although  the  larger  ves- 
sels are  not  so  easily  excited  artificially  as  the  heart  and  muscles 
of  voluntary  motion,  yet  several  physiologists  have  succeeded  in 
exciting  them  both  by  mechanical  and  chemical  agents.  But  there 
is  another  argument  in  favor  of  the  muscularity  of  the  vessels, 
which,  I  think,  may  be  regarded  as  no  less  powerful.  I  endeav- 
ored, in  papers  which  I  had  the  honor  to  present  to  the  Society, 
and  which  appeared  in  the  Philosophical  Transactions  for  1815, 
to  ascertain  the  relation  which  the  heart  bears  to  the  nervous  sys- 
tem, which  is  different  from  that  of  the  muscles  of  voluntary  mo- 
tion. It  appears  from  the  facts  there  adduced,  that  this  organ  is 
not  only  independent  of  that  system,  although  capable  of  being  in- 
fluenced through  it  either  by  means  of  stimulants  or  sedatives,  and 
that  even  to  the  instantaneous  destruction  of  its  power,  but  that  it 
equally  obeys  either  set  of  agents,  whether  applied  to  the  brain  or 
spinal  marrow;  while  the  muscles  of  voluntary  motion  obey  no  sti- 
inulous  acting  through  the  nervous  system,  unless  it  be  applied  to 
their  nerves  themselves  or  to  the  particular  parts  of  that  system 
from  which  their  nerves  arise.  [  found  from  repeated  experiments 
that  the  vessels  bear  the  same  relation  to  the  nervous  system  as  the 
heart  does,  their  power  being  independent  of  this  system,  but 
equally  with  the  heart  capable  of  being  influenced  by  either  stimu- 
lants or  sedatives  applied  either  to  the  brain  or  spinal  marrow,  and 
that  even  to  the  instantaneous  destruction  of  their  power.  They 
in  all  respects  bear  the  same  relation  to  the  nervous  system  with 
the  heart,  which  affords  the  strongest  argument  for  believing  that 
their  power  is  of  the  same  nature.* 

From  the  various  facts  stated  or  referred  to  in  the  foregoing  pa- 
per, the  following  inferences  appear  to  be  unavoidable: — that  the 
circulation  is  maintained  by  the  combined  power  of  the  heart  and 
blood-vessels;  and  that  the  power  of  both  is  a  muscular  power. 

*  My  Treatise  on  ihe  Vital  Functions^ 
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From  a  review  of  the  whole  of  the  facts  which  have  been  laid  be- 
fore the  Society,  in  my  paper  on  the  Nature  of  Sleep,  published 
in  the  Philosophical  Transactions  for  1833,  it  appears, 

That  in  the  brain  and  spinal  marrow  alone  reside  the  active  parts 
of  the  nervous  system. 

That  the  law  of  excitement  in  the  parts  of  these  organs,  which 
are  associated  with  the  nerves  of  sensation  and  voluntary  motion, 
is,  that  it  is  uniformly  followed  by  proportional  exhaustion,  which, 
when  it  takes  place  to  such  a  degree  as  to  suspend  their  usual  func- 
tions, constitutes  sleep;  all  degrees  of  exhaustion  which  do  not  ex- 
tend beyond  them,  and  the  parts  associated  with  them,  being  con- 
sistent with  health. 

That  the  law  of  excitement  in  those  parts  of  the  brain  and  spinal 
marrow  which  are  associated  with  the  vital  nerves,  is  excitement, 
which  is  only,  when  excessive,  followed  by  any  degree  of  exhaus- 
tion, no  degree  of  which  is  consistent  with  health. 

That  the  vital,  in  no  degree  partaking  of  the  exhaustion  of  the 
sensitive  system  in  sleep,  only  appears  to  do  so  in  consequence  of 
the  influence  of  the  latter  on  the  function  of  respiration,  the  only 
vital  function  in  which  these  systems  co-operate. 

That  the  law  of  excitement  of  the  muscular  fibre,  with  which 
both  the  vital  and  sensitive  parts  of  the  brain  and  spinal  marrow  are 
associated,  is  excitement  which,  like  the  excitement  of  the  vital 
parts  of  these  organs,  is  only,  when  excessive,  followed  by  any  de- 
gree of  exhaustion.      And 

That  the  nature  of  the  muscular  fibre  is  everywhere  the  same, 
the  apparent  differences  in  the  nature  of  the  muscles  of  voluntary 
and  involuntary  motion  depending  on  the  differences  of  their  func- 
tions, and  of  the  circumstances  in  which  they  are  placed. 

I  shall  conclude  this  paper  with  a  few  observations  on  dream- 
ing, immediately  connected  with  the  preceding  parts  of  the  subject. 

Had  we,  independently  of  experience,  been  made  acquainted 
with  the  nature  of  sleep,  we  might  have  foretold  that  dreaming — 
pretty  much  as  we  find  it — would  be  its  consequence. 

We  here  find  the  sensitive  parts  ol  the  brain,  to  which  the  pow- 
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ers  of  mind  belong,  and  the  parts  associated  with  them,  in  a  state 
of  exhaustion,  but  not  such  exhaustion  as  prevents  their  being  ex- 
cited by  slight  causes,  while  other  parts  of  the  system  arc  still  in  a 
state  of  activity.  But  it  is  only  in  the  most  perfect  state  of  health, 
and  such  as  we  rarely  enjoy,  that  the  vital  functions  are  performed 
without  slight  causes  of  irritation  arising  in  some  of  their  various 
and  complicated  processes,  which  tend  to  disturb  the  repose  of  the 
sensitive  parts  of  the  brain.  Thus  it  is  that  indigestion  and  other 
internal  causes  of  irritation  produce  dreaming.  Such  causes  act 
partially,  and  therefore  only  partially  excite  those  parts. 

It  seems  greatly  to  influence  the  phenomena  of  dreaming,  that 
in  order  to  favor  the  occurrence  of  sleep,  and  thus  as  far  as  we  can 
prevent  unnecessary  exhaustion,  means  are  always  employed  at  its 
accustomed  times  to  prevent,  as  much  as  possible,  the  excitement 
of  the  external  organs  of  sense,  and  consequently  those  parts  of 
the  brain  corresponding  with  them.  This  renders  us  the  more 
sensible  to  causes  of  excitement  existing  within  our  own  bodies, 
while,  by  the  inactivity  of  those  parts  of  the  brain  which  corres- 
pond to  the  organs  of  sense,  we  are  deprived  of  the  usual  control 
over  such  parts  of  the  mental  functions  as  are  thus  excited,  the  ef- 
fect of  which  is  greatly  increased  by  the  rapidity  of  the  operations 
of  the  memory  and  imagination,  when  not  restrained  by  some  of 
the  various  means  employed  for  that  purpose  in  our  waking  hours. 
These  are  often  objects  of  the  senses,  as  written  language,  dia- 
grams, sounds,  and  sometimes  even  objects  of  touch;  but  the  most 
common  is  the  mere  use  of  words,  independently  of  any  object 
presented  to  our  senses. 

Any  one  may  easily  perceive  how  difficult  it  is  to  pursue  a  train 
of  reasoning  without  the  means  of  detaining  his  ideas  for   the  pur- 
pose   of   steadily    considering    them     and    comparing    them    to- 
gether.    Now  in  sleep,'   in  consequence  of  the  excitement   of  the 
brain  being  so  partial,  we  are  deprived  of  all  these  means;  and  our 
ideas  pass  with  such  rapidity  as   precludes  all  consideration  and 
comparison.     Our  conceptions,  therefore,  are  uncorrected  by  ex- 
perience, and  we  are  not  at  all  surprised  at   the  greatest  incon- 
gruities.    Why   should   we   be  surprised    at   our  moving  through 
the  air,  when  we  are  not  aware  that  we  have  not  always  done  so? 
The  mind  of  the  dreamer  differs  from  that  of  the  infant  in  having 
a  fund  of  ideas  laid  up  in  it  which  may  by  various  circumstances  be 
partially  recalled;  but  it  resembles  it  in  being  in  other  respects  void 
of  the  results  of  experience,  and  consequently,  with  the  exception 
of  this  partial  operation  of  experience,  of  the  means  of  correcting 
the  ideas  excited  in  it.     In  general,  there  is  neither  time  nor  means 
for  doubt  or  hesitation. 

Such  is  the  rapidity  of  our  thoughts  in  dreaming,  that  it  is  not 
uncommon  for  a  dream,  excited  by  the  noise  that  awakes  us,  and 
which,  therefore,  must  take  place  in  the  act  of  awaking,  to  occupy, 
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when  put  into  words,  more  than  fifty  times  the  space  in  the  rela- 
tion. It  is  a  good  illustration  of  what  is  here  said,  that  when  we 
dream  that  we  are  conversing,  and  thus  obliged  to  employ  words, 
the  usual  incongruities  of  dreaming  do  not  occur.  The  ideas  are 
sufficiently  detained  to  enable  us  to  correct  the  suggestions  of  the 
imagination.  No  man  ever  dreamt  that  he  was  telling  another 
that  he  had  been  flying  through  the  air. 

Thus  the  peculiarities  of  dreaming  arise  from  the  partial  opera- 
tion of  the  causes  of  disturbance,  and  some  of  the  sensitive  parts 
of  the  brain  being  capable  of  excitement  without  disturbing  others; 
and  thus  it  is  that  the  more  near  we  are  to  awaking,  the  more 
rational  our  dreams  become,  all  parts  of  the  brain  beginning  to 
partake  of  the  excitement,  which  has  given  rise  to  the  adage,  that 
"morning  dreams  are  true." 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did  me 
the  honor  to  publish  in  the  Philosophical  Transactions  jor  183G. 

We  have  now  considered  individually  the  various  powers  of  the 
more  perfect  living  animal.*  We  have  found  in  it,  hcsitle  the  me- 
chanical powers  which,  it  will  be  admitted  on  all  hands,  it  evident- 
ly possesses  in  common  with  inanimate  nature,  four  distinct  powers; 
three  of  them  vital  powers,  properly  so  called,  that  is,  powers 
having  properties  essentially  different  from  those  of  the  agents 
which  operate  in  inanimate  nature.  In  the  fourth  alone  we  recog- 
nise one  of  those  agents;  for  we  find  it  can  exist  in  other  textures 
than  those  to  which  it  belongs  in  the  living  animal,  and  that  we 
can  substitute  for  it  one  of  the  powers  of  inanimate  nature  without 
deranging  any  of  the  functions  of  life. 

All  these  powers  are  employed,  although  in  a  very  different  way, 
in  the  construction  of  two  systems  in  a  great  degree  distinct;  the 
end  of  the  one  being  the  maintenance  of  our  bodies,  of  the  other, 
our  intercourse  with  the  world  which  surround  us. 

In  the  remaining  part  of  this  paper,  I  am  to  consider  the  various 
relations  those  powers  bear  to  each  other  in  the  maintenance  of 
the  foregoing  systems;  and  the  way  in  which  these  systems  them- 
selves are  so  related  as  to  form  the  animal  body  into  a  whole,  in 
which  no  part  can  be  affected  without  tending  more  or  less  to  in- 
fluence every  other. 

In  order  to  ascertain  the  seat  of  the  power  on  which  muscular 
contractility  depends,  it  was  necessary  in  an  early  part  of  this  pa- 
per to  enter  on  the  relation  which  subsists  between  the  muscular  and 
nervous  systems;  and  it  appears  from  what  is  there  said,  that  the  ner- 
vous influence,  wdiether  in  its  effects  on  the  muscles  of  voluntary 
or  involuntary  motion,  stands  only  in  the  relation  of  a  stimulus  or 
directly  debilitating  power  to  the  muscular  fibre,  according  to  the 
degree  and  manner  in  which  its  organs  are  impressed,  a  result,  I 
may  observe  in  passing,  peculiarly  in  accordance  with  all  the  other 
facts  which  have  been  stated  respecting  the  nature  of  that  influence, 
because  the  same  observation,  we  shall  find,  applies  to  all  the  agents 
of  inanimate  nature  which  are  capable  of  influencing  the  muscular  fibre. 

*  See  Appendix,  No.  I. 
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The  relation  which  next  demands  our  attention  is  that  which 
subsists  between  the  organs  of  the  nervous  influence  and  the  living 
blood. 

The  first  thing,  which  here  strikes  us,  is  that  the  blood-vessels 
and  nerves  uniformly  accompany  each  other;  from  which  we  are 
led  to  infer  that  they  co-operate  in  functions  of  very  general  ne- 
cessity. 

The  powers  of  the  nervous  system,  properly  so  called,  we  have 
seen,  are  of  a  chemical  nature.  Of  this  nature  therefore  must  be 
all  processes  in  which  they  immediately  cooperate.  It  is  evident 
that  where  such  powers  are  employed,  to  render  them  efficient, 
materials  must  be  provided  on  which  they  may  operate,  and  there 
must  also  of  course  be  means  by  which  these  materials  are  duly 
exposed  to  their  action. 

The  materials  we  find  in  the  blood,  the  means  employed  for  the 
purpose  of  duly  exposing  them  to  the  action  of  the  nervous  influ- 
ence, in  the  capillary  vessels,  on  which  the  minute  extremities  of 
the  nerves,  (which  we  know  from  numberless  observations  are 
those  parts  of  the  nervous  system  by  which  its  powers  are  immedi- 
ately applied  in  the  functions  of  secretion  and  assimilation,  as  well 
as  the  excitement  of  the  muscular  fibre,)  are  distributed.  As  the 
central  are  the  only  parts  of  the  nervous  system,  properly  so  call- 
ed, employed  in  the  formation  of  the  nervous  influence,  the  ex- 
tremities of  the  nerves  are  the  only  immediate  organs  of  its  pow- 
ers in  all  its  functions. 

The  motion  of  the  fluids  in  the  capillary  vessels,  as  appears  from 
many  of  my  experiments  related  in  the  Philosophical  Transactions 
for  1815  and  my  Inquiry  into  the  Laws  of  the  Vital  Functions-, 
depends  on  a  power  which  resides  in  themselves,  in  no  degree  de- 
pending on  the  power  of  the  heart  or  arteries,  except  as  far  as  is 
necessary  for  the  due  supply  of  blood  to  the  latter,  which  form  the 
reservoirs  from  which  the  capillary  vessels  draw  their  supply. 
When  in  the  newly  dead  animal  a  ligature  is  thrown  round  all  the 
vessels  attached  to  the  heart,  and  this  organ  is  removed,  the  mo- 
tion of  the  blood  in  the  capillaries  continues  unimpaired,  and  only 
fails  in  proportion  as  the  supply  of  blood  from  the  large  arteries 
fails*;  the  cause  of  the  emptiness  of  the  latter  some  time  after 
death. 

By  such  means  the  materials  on  which  the  nervous  influence  op- 
erates are  supplied  and  presented  to  it;  and  the  means  of  supply, 
namely,  the  power  of  the  heart  and  arteries,  as  well  as  that  of  the 
capillary  vessels  themselves,  being,  as  we  have  seen,  under  the 
immediate  influence  of  the  same  power  which  effects  the  chemical 

*  See  a  paper  on  the  Powers  of  Circulation  in  the  Philosophical  Transactions  for 
1831  republished  in  my  Inquiry  into  the  Nature  of  Sleep  and  Death.  See  also  my 
Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
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changes*,  the  supply  is  proportioned  to  the  demand  under  the  va- 
rious conditions  of  the  everchanging  functions;  and  under  the 
same  influence  are  the  means  of  removal,  whether  of  secreted  flu- 
ids or  solid  parts,  become  unfit  for  the  purposes  of  life.  Such  are 
the  circumstances  above  referred  to,  which  render  it  necessary  that 
the  muscles,  whether  directly  or  in  lircctly  employed  in  these 
functions,  should  be  subjected  to  the  same  power  on  which  depend 
the  functions  of  secretion  and  assimilation,  namely,  all  muscles  of 
involuntary  propulsion,  that  is,  with  a  very  few  exceptions,  all 
muscles  of  involuntary  motion. 

It  appears  from  some  lately  ascertained  facts,  that  the  secreted 
fluids  are  formed  from  the  bloood  while  still  in  its  vessels,  and  not 
in  the  act  of  their  separation  by  the  secreting  organs.  That  such 
must  necessarily  be  the  case  appears  from  what  has  been  said. 
The  act  of  separation  must  be  posterior  to  the  changes  effected  by 
the  chemical  powers  of  the  nervous  influence.  It  is  only  while 
the  blood  is  still  in  its  vessels  that  it  can  be  exposed  to  their  oper- 
ation; and  we  have  reason  to  believe  that  it  is  only  as  the  due 
changes  have  been  effected,  that  is,  only  as  the  secreted  fluid  has 
acquired  its  due  properties,  that  it  applies  the  due  stimulus  to  the 
vessels  by  which  it  is  discharged:  on  the  same  principle  that  the 
due  action  of  the  intestines,  by  which  they  discharge  their  contents, 
is  not  excited  if  these  contents  have  not  acquired  their  due  proper- 
ties by  the  chemical  processes  which  take  place  in  the  stomach 
and  duodendum. 

Such  are  the  nature  and  functions  of  the  nervous  power,  and  its 
relations  to  the  muscular  power  and  the  powers  of  the  living  blood. 
When  we  turn  to  the  sensorial  system,  we  find  ourselves  in  a  new 
world.  Here~voltaic  electricity,  which  we  so,  successfully  substi- 
tute for  the  nervous  influence,  can  do  nothing.  The  immediate 
organs  of  the  sensorial  power,  we  have  seen,  are,  in  their  healthy 
functions,  as  it  were  hedged  in  and  defended  from  contact  with  any 
of  the  agents  of  inanimate  nature. 

On  the  one  hand,  we  find  the  nerves  of  sensation,  which  so  fat- 
partake  of  the  nature  of  the  external  world  that  they  are  capable  o( 
receiving  and  propagating  impressions  from  its  agents,  but  in  all 
other  respects  are  allied  to  the  organs  with  which  they  are  associat- 
ed. By  their  vital  powers  they  influence  the  immediate  organs  of 
the  sensorium,  and  the  functions  thence  resulting  are  the  eilecis  of 
one  vital  organ  influencing  another,  and  that  by  its  vital  properties 
alone;  for  it  is  evident  that  the  properties  operating  here  have  no- 
thing in  common  with  those  of  any  of  the  principles  of  inanimate 
nature.     In  the  results,  consequently,  we  have  seen  all  analogy  with 


*  See  experiments  detailed  in  the  Philosophical    Transactions  for   1315  and  1822, 
and  my  Inquiry  into  the  Laws  ol  the  Vital  Functions,    Fart  II. 
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ihe  phenomena  of  these  principles,  for  the  first  time,  lost;  and  nec- 
essarily so,  none  of  the  properties  of  the  agents  of  that  world  heing 
immediately  employed  in  their  production. 

The  nerves  of  sensation,  it  appears  from  what  has  been  said, 
convey  not  the  nervous  influence  properly  so  called.  The  influ- 
ence they  convey  is  of  a  nature  essentially  different  from  that  by 
which  the  muscles  are  excited  and  the  functions  of  secretion  and  as- 
similation maintained.  They  sufficiently  partake  of  the  nature  of 
the  sensorial  organs  to  be  capable  of  directly  impressing  them,  and 
thus  the  latter  receive  all  their  impressions  whether  originating  from 
without  or  within  our  own  bodies. 

On  the  other  hand, — that  is,  that  the  sensorial  organs  may,  with- 
out contact  with  any  of  the  agents  of  the  external  world,  impress 
those  agents, — a  more  complicated  machinery  is  required.  The 
various  nerves  of  sensation  are  the  only  means  required  for  con- 
veying impressions  to  these  organs;  but  so  simple  an  apparatus  is 
not  sufficient  to  convey  to,  and  impress  on,  the  materials  of  the  ex- 
ternal world,  the  dictates  of  volition.  The  powers  of  the  nervous 
system,  properly  so  called,  are  here  called  into  operation  by  the 
sensorial  powers,  to  which  they  are  subjected;  for  it  appears  from 
many  experiments,  detailed  in  my  papers  in  the  Philosophical  Trans- 
actions for  IS  15  and  in  my  Injuiry  into  the  Laws  of  the  Vital 
Functions,  that  as  the  muscular  is  independent  of  the  nervous  pow- 
er, but  subjected  to  its  influence,  the  nervous  is  independent  of  the 
sensorial  power,  but,  in  like  manner,  subjected  to  the  influence  of 
this  power.  In  the  case  before  us  the  nervous,  influenced  by  the 
powers  of  the  sensorial  organs,  supply  a  certain  set  of  nerves  with 
the  stimulus  which  excites  the  muscles  of  voluntary  motion,  the 
immediate  agents  by  which  the  materials  of  the  external  world  are 
impressed. 

I  have  had  occasion  to  refer  to  the  great  variety  of  the  phenom- 
ena of  life,  as  one  cause  of  their  apparent  obscurity.  Such  is  their 
variety  that  we  are,  at  first  view,  lost  in  attempting  any  arrange- 
ment or  even  enumeration  of  them.  An  essential  step  towards 
their  arrangement,  as  appears  from  what  has  been  said,  is  their  di- 
vision into  those  which  are  the  immediate  results  of  the  cooperation 
of  the  principle  of  life  with  the  principles  of  inanimate  nature,  and 
those  which  have  no  immediate  dependence  on  the  latter  powers; 
for  all  our  functions  mediately  or  immediately  depend  on  the  ope- 
rations of  the  agents  of  inanimate  nature.  All  are  more  or  less 
directly  excited  by  impressions  originating  in  their  agency. 

The  most  purely  sensorial  functions,  our  pleasures  and  pains,  are 
as  dependent,  though  more  remotely,  on  the  excitement  maintained 
by  them  as  the  functions  of  the  organs  immediately  impressed  by 
them.  Have  not  the  excitements  of  memory,  for  example,  as 
much  originated  in  their  impressions,  as  their  more  direct  effects 
on  the  part  impressed?     And  when   the  nature  of  our   bodies  and 
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the  circumstances  in  which  we  are  placed  arc  duly  considered] 
what  other  result  could  be  expected?  Our  organs,  being  compos- 
ed of  the  same  materials  as  the  world  which  surrounds  us,  can  only 
be  directly  influenced  by  agents  of  their  own  nature;  and  from  that 
world,  and  by  the  medium  of  those  organs,  all  the  materials,  not 
only  of  our  accmired  knowledge*,  but  of  our  enjoyments  and  our 
sufferings,  are  derived. 

And  as  on  the  one  hand,  all  our  functions  are  more  or  less  im- 
mediately excited  by  impressions  made  by  the  agents  of  the  exter- 
nal world  on  organs  composed  of  materials  of  their  own  nature,  on 
the  other,  we  have  no  power  of  influencing  them,  but  through  sim- 
ilar means.  The  only  means  of  exciting  our  mental  functions  are 
the  impressions  of  those  agents  on  the  organs  of  sense,  and  our  on- 
ly means  of  operating  beyond  our  own  bodies  are  through  our  or- 
gans of  motion.  Even  when  by  our  menial  powers  we  influence 
those  of  other  sentient  beings,  it  is  as  much,  though  not  so  directly, 
by  impressing  the  agents  of  the  external  world  by  the  latter  organ 
as  when  we  raise  a  weight  or  throw  a  stone. 

Such  is  the  general  outline  of  the  vital  and  sensitive  systems; 
and  the  manner  in  which  the  various  powers  of  the  living  animal  are 
related  in  the  formation  of  these  systems.  By  the  foregoing  means, 
the  nervous  power  maintains  the  vital  functions  properly  so  called; 
and  the  sensorial  power  is  brought  to  cooperate  with  the  powers  of 
inanimate  nature,  powers  which  have  no  properties  in  common. 

It  appears  from  the  facts  adduced  in  my  paper  on  the  Nature  of 
Death,  published  in  the  Philosophical  Transactions  for  1834,  that 
the  vital  and  sensitive  systems  obey  very  different  laws,  the  differ- 
ence depending  on  the  vast  difference  in  the  nature  of  the  sensorial 
and  nervous  powers,  the  leading  powers  which  pervade  all  their 
departments,  and  to  which  all  their  other  powers  are  subservient. 

These  other  powers,  it  appears  from  what  has  been  said,  are 
common  to  both;  namely,  the  muscular  powrer  and  the  powers  of 
the  living  blood. 

In  other  respects  also  the  laws  of  the  two  systems  essentially 
differ.  Nor  will  these  differences  surprise  us,  when  it  is  recollect- 
ed, as  appears  from  the  facts  which  have  been  stated,  that  while 
the  leading  powrer  in  the  vital  system  is  one  of  those  powers  which 
operate  in  the  external  world,  that  of  the  sensitive  system  not  on- 
ly possesses  no  properties  in  common  with  the  agents  of  inanimate 
nature,  but  depends  on  a  set  of  organs  unapproachable  in  their 
healthy  functions  by  any  such  agents. 

When  the  facts  adduced  in  my  paper  just  referred  to  and  that  on 

*  We  are  bom  vvitli  the  knowledge  which  is  immediately  essential  to  our  exist- 
ence. The  infant  knows  as  well  how  to  suck  and  how  to  breathe  as  the  adult.  Sec 
my  paper  on  the  Nature  of  Death. 
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the  Nature  of  Sleep  published  in  the  Philosophical  Transactions 
for  1833,  are  duly  considered,  it  will  appear  that  a  principal  cause 
of  difference  in  the  laws  of  these  systems  depends  on  the  difference 
of  the  laws  of  excitability  in  the  organs  of  their  leading  powers. 
In  those  of  the  leading  power  of  the  sensitive  system,  all  degrees 
of  excitement  are  followed  by  a  rapid  proportional  exhaustion  of 
excitability;  so  that  the  effect  of  the  usual  stimulants  of  life  for  a 
few  hours  renders  a  state  of  inactivity  essential  to  the  mainte- 
nance of  their  health:  while  the  exhaustion  of  the  excitability  of  the 
organs  of  the  leading  power  in  the  vital  system  by  those  stimulants 
is  the  operation  of  many  times  as  many  years;  the  one  determin- 
ing the  recurrence  of  sleep,  the  other  natural  duration  of  life. 

Thus  it  is  that  those  in  whom,  from  habits  of  dissipation,4cx- 
treme  labor,  or  other  causes,  the  excitability  of  the  vital  system  is 
to  a  certain  degree  exhausted,  but  who  as  they  approach  middle 
life  cease  to  be  exposed  to  such  causes,  and  during  that  portion 
of  life,  that  is  from  thirty  to  fifty  or  fifty-five,  feel  little  inconveni- 
ence from  the  effects  of  their  early  habits, — there  still  being  in  the 
vital  system  sufficient  excitability  for  the  usual  functions  of  life, — 
after  this  period,  when  the  defect  of  excitability  begins  to  be  felt 
sooner  or  later  by  all,  feel  the  effects  of  its  expenditure  which 
had  been  so  profuse  in  early  life:  many  striking  instances  of  which 
I  have  witnessed.  Similar  observations  apply  to  long-protracted 
illness,  severe  misfortunes,  or  any  other  cause  which  at  any  peri- 
od of  life  in  a  great  degree,  and  for  a  considerable  length  of  time, 
tend  to  exhaust  the  excitability  of  the  vital  system,  although  for  a 
certain  time  the  individual  may  enjoy  his  usual  health  after  such 
causes  have  ceased  to  operate.* 

The  organs  of  the  leading  power  in  the  vital  system,  as  appears 
from  the  facts  stated  in  my  paper  on  the  Nature  of  Death,  pos- 
sess at  birth  a  high  degree  of  excitability,  a  degree  beyond  that 
proportion  which  constitutes  the  firmest  state  of  health — the  cause, 
as  there  pointed  out,  of  many  of  the  most  fatal  diseases  of  infancy. 
By  the  operation  of  the  usual  stimulants  of  life  the  excitability  is 
gradually  reduced  till  it  bears  a  due  proportion  to  those  stimulants 
by  which  the  powers  of  the  constitution  are  confirmed.  At  length, 
from  their  continued  operation,  the  fault  is  a  defect,  not  a  redun- 
dancy, of  excitability,  to  which  every  day  necessarily  adds,  till 
it  bears  a  due  proportion  to  those  stimulants  by  which  the  powers 
of  the  constitution  are  confirmed.  At  length,  from  their  contin- 
ued operation,  the  fault  is  a  defect,  not  a  redundancy,  of  excita- 
bility, to  which  every  day  necessarily  adds,  till  they  can  no  lon^ 
ger  excite  the  organs  on  which  that  power  depends;  for  in  every 
instance  the  immediate  cause  of  absolute  death,  which  is  very  dif- 

*  See  what  is  said  of  the  excitability  of  the  two  systems  in  my  paper  on  the  Na- 
ture of  Sleep  and  Death. 
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ferent  from  what  we  call  death,  is  the  failure  of  that  power.*  And 
as,  in  the  vital  system,  there  are  no  means  in  the  constitution,  as 
in  the  sensitive  system,  of  restoring;  the  excitability  of  its  organs, 
they  finally  cease  to  be  excited.  Thus  it  is  that  in  almost  all  ca- 
ses of  great  longevity  we  find  that  there  has  been  little  exposure 
during  life  to  powerful  causes  of  exhaustion  of  either  body  or 
mind,  for  we  have  seen  that  the  nervous  is  immediately  under  the 
influence  of  the  sensorial  power;  and  that  such  instances  are  most 
frequent  in  the  colder  of  the  temperate  climates,  heat,  on  the  one 
hand,  tending  to  exhaust  ducitability,  and  extreme  cold,  on  the 
other,  to  render  us  less  capable  of  excitement. 

While  considering  the  laws  of  excitability,  it  is  necessary  to 
bear  in  mind  an  essential  property  of  all  those  agents  which  are 
capable  of  calling  it  into  action,  and  which  has  demanded  less  at- 
tention than  its  great  importance  in  the  treatment  of  diseases  de- 
mands. There  is  no  agent  capable  of  influencing  either  of  the 
two  system  into  which  the  functions  of  the  living  animal  arrange 
themselves,  whether  it  be  such  as  makes  its  chief  impression  on 
the  mind  or  body,  which  is  not  capable  of  acting  either  as  a  stimu- 
lating or  directly  debilitating  power,  according  to  the  degree  in 
which  it  is  applied.  There  is  none  which  may  not  be  applied  in 
so  small  a  degree  as  to  act  asa  stimulant,  and  in  so  great  a  degree  as 
to  act  as  a  directly  debilitating  power.  The  most  depressing  pas- 
sion in  a  comparatively  small  degree  will  excite,  the  most  exciting 
in  an  excessive  degree  directly  debilitate;  and  the  same  stimulus 
by  which  either  the  nervous  or  muscular  fibre  is  directly  excited 
will  by  its  excessive  application  directly  deprive  it  of  power.  I 
know  of  no  exception  to  this  law.  All  medicines  within  their 
stimulant  range  excite;  and  unless  the  excitement  exceeds  the  de- 
gree which  produces  no  correspondent  depression  (for  such  a  degree 
of  excitement  is  ccmpatible  with  the  laws  of  the  vital  though  not  with 
those  of  the  sensitive  systemf),  it  acts  as  a  permanent  tonic.  All,  be- 
yond their  stimulant  range,  act  as  directly,  and  although  within  that 
range,  if  of  a  certain  intensity,  as  indirectly  debilitating  powers 
with  respect  to  both  systems.! 

It  is  evident  from  many  facts,  stated  in  my  papers,  on  the  Na- 
ture of  Sleep  and  Death,  that   each  of  the  foregoing  systems  is  a 

*  My  paper  on  the  Nature  of  Death.  Philosophical  Transactions  for  1834. 
t  My  paper  on  the  Nature  of  Sleep  in  Philosophical  Transactions  for  1833, 
X  See  what  is  said  on  this  suhject  in  my  treatise  Oi  the  Influence  of  Minute 
Doses  of  Mercury  in  restoring  the  Functions  of  Health,  and  my  Gulstonian  Lec- 
tures on  the  more  ohscure  affections  of  the  Brain,  also  in  the  recapitulation  at  the 
end  of  this  paper.  All  my  Treatises,  to  which  1  have  occasion  to  refer,  are  more  or 
less  founded  on  the  principles  here  recapitulated;  and  consequently  in  them  more  or 
less  copious  references  to  the  facts,  on  which  these  principles  rest,  became  necessary. 
In  order  to  arrive  at  the  conclusions  of  the  present  paper,  it  was  necessary  to  state 
the  whole  of  those  facts  with  their  various  bearings,  which  I  have  done  in  as  con- 
cise a  manner  as  the  requisite  perspicuity  appeared  to  admit  of.  In  the  less  familiar 
parts  of  the  subject,  it  requires  some  care  to  avoid  being  misunderstood. 
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whole,  which  cannot  be  influenced  in  any  one  part  without  a  ten- 
dency to  be  affected  in  all  others,  a  property  which  perhaps  more 
than  any  other  influences  the  progress  of  their  deviations  from  the 
healthy  state;  for  every  part  more  or  less  feeling  the  change  effect- 
ed in  any  one,  if  there  be  any  from  accidental  causes  more  liable 
to  disease  than  the  rest,  this  part  particularly  feels  the  cause  which 
operates  on  all;  and,  as  I  shall  soon  have  occasion  to  point  out 
more  particularly,  is  even  the  means  of  diverting  its  effects  from 
every  other  part.  Thus  it  is  that  diseases  of  continuance  become 
complicated,  and  that  an  affection,  attended  with  little  risk  in  the 
part  first  impressed  by  the  offending  cause,  often  becomes  formi- 
dable by  its  secondary  effects. 

The  power  which  operates  here  has  been  termed  the  sympathy 
of  parts  the  effects  of  which  I  have  considered  at  length  in  a  treat- 
ise on  the  more  obscure  diseases  of  the  brain,  being  the  Gulsto- 
nian  Lectures  delivered  at  the  College  of  Physicians  in  1835.  I 
am  now,  after  referring  to  its  more  prominent  effects,  to  consider 
the  nature  of  this  function,  and  the  powers  on  which  it  immediate- 
ly depends. 

As  it  appears  from  the  experiments  above  referred  to  that  the  or- 
gans of  the  sensorial  and  nervous  powers,  the  leading  principles  of 
the  two  great  systems  the  functions  of  which  comprehend  all  the 
functions  of  life,  although  both  belonging  to  the  brain  and  spinal  mar- 
row, are  distinct  sets  of  organs;  the  one  set  being  confined  to  a  com- 
paratively small  portion  of  these  organs,  the  other  distributed  through 
the  whole  of  them,  from  the  uppermost  surfaces  of  the  brain  and  cere- 
bellum to  the  lowest  portion  of  the  spinal  marrow;  and  as  number- 
less observations  evince  that  the  immediate  cause  of  sympathy  ex- 
ists in  the  central  organs  alone*,  it  follows  that  these  sysffems  must 
have  different  centres  of  sympathy,  that  if  the  different  parts  of 
each  system  sympathise,  it  cannot  be  through  the  same  centre. 
Now  it  appears  from  the  phenomena  of  disease,  compared  with 
the  results  of  the  experiments  just  referred  to,  that  each  of  the 
centres  of  these  systems  is  often  influenced  with  so  little  disturb- 
ance to  the  other,  that  disease  of  either  system,  especially  when  of 
a  chronic  nature,  often  spreads  to  distant  parts  of  the  system  in 
question,  without  much  affecting  the  other;  a  favorable  result  in  the 
sensitive  system,  because  it  is  only  in  proportion  as  the  organs  of 
the  vital  system  are  implicated  that  life  is  endangered;  but  in  the 
vital  system  the  most  fruitful  of  all  causes  of  obscurity,  and  that 
in  diseases  of  the  most  formidable  nature,  to  which  many  have 
fallen,  and  still  fall  a  sacrifice;  for  so  ill  supplied  are  many  of  the 
vital  organs  with  nerves  of  sensation,  that  in  them  diseases  of  sym- 
pathy often   make   a   fatal   progress   without   the  state  of  the   part 

*  .My  Gulstonian  Lectures. 
27 
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orignally  affected  Inning  attracted  attention,  and  without  its  restora- 
tion, that  of  the  part  secondarily,  but  more  prominently,  affected 
is  impossible.*  Thus  also  it  is, — that  is,  in  consequence  of  the 
one  symtem  often  suffering  with  little  disturbance  to  the  other, — 
that  much  suffering  not  unfrequently  continues  for  years  without 
materially  impairing  the  functions  of  life,  the  organs  of  suffering 
belonging  to  the  sensitive  system;  while  in  other  instances  imme- 
diate danger  presents  itself  with  so  little  previous  suffering,  that 
even  the  medical  attendant  is  unprepared  for  it. 

The  latter  evil  can  only  be  obviated  by  a  careful  study  of  the 
lawTs  of  sympathy  in  the  vital  system,  and  particularly  by  ascertain- 
ing what  organs  are  most  inclined  to  be  affected  by  what  others; 
for  although  the  function  of  sympathy  is,  like  other  functions,  in- 
fluenced by  causes  peculiar  to  the  individual,  it  is  in  a  great  degree 
regulated  by  principles  which  more  or  less  prevail  in  all.* 

From  the  facts  just  referred  to  we  easily  perceive  the  cause  of 
the  sympathy  by  which  every  part  of  each  of  the  foregoing  systems 
is  capable  of  influencing  every  other.  Each  is  regulated  by  a 
leading  principle,  and  in  consequence  of  this,  under  an  influence  by 
which  the  affection  of  any  one  part  tends  to  affect  all  others;  be- 
cause as  all  parts  of  each  system  both  influence  this  principle,  and 
are  influenced  by  it,  it  necessarily  follows  that  all  must,  through 
it, — that  is,  through  the  central  organs  of  each  system,  which  alone 
are  the  immediate  organs  of  its  leading  principle, — feel  the  affec- 
tions of  each.  Such,  together  with  the  laws  I  am  now  to  consid- 
er, is  the  source  of  the  function  to  which  the  term  sympathy  has 
been  applied, — a  principle  as  I  have  just  had  occasion  to  observe, 
which  more  extensively  than  any  other  regulates  the  course  of  dis- 
ease. 

As  each  of  the  preceding  systems  is  formed  into  a  whole  by  its 
leading  principle,  the  relations  which  these  systems  bear  to  each 
other  have  a  similar  effect  with  respect  to  the  whole  frame;  for  the 
affection  of  any  one  of  its  parts  tends  more  or  less,  though  much 
less  powerfully  than  in  the  individual  systems,  to  influence  all  oth- 
ers. The  means  by  which  the  relation  between  the  sensitive  and 
vital  systems,  and  consequently  the  most  complicated  functions  are 
maintained,  we  are  here  to  consider;  to  some  of  them  I  have  al- 
ready had  occasion  to  refer. 

*  The  internal  water  in  the  head  of  children,  for  example,  has,  till  within  the  last 
thirty  years,  been  almost  uniformly  fatal,  having  been  treated  as  an  original  affection 
of  the  brain.  Dissection  having  now  proved  it  to  be  a  secondary  affection,  depend- 
ing on  the  state  of  the  liver,  there  are  few  serious  diseases  in  winch  the  treatment  is 
more  uniformly  successful,  if  it  has  not  been  allowed  to  arrive  at  its  last  stage.  The 
original  affection,  which  does  not  betray  itself  by  any  prominent  symptom,  being  re- 
moved, its  consequences  yield  to  the  means,  which  are  powerless  while  it  continues 
to  operate.  Other  affections  of  the  head,  certain  forms  of  pulmonary  consumption, 
«nd  many  other  diseases  might  be  adduced  as  illustrating  the  same  principles. 

t  My  Gulstonian   Lectures 
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We  have  seen  that  the  nervous  power  properly  so  culled,  the 
leading  power  in  the  vital  system,  is  immediately  under  the  influ- 
ence of  the  sensorial  power,  the  leading  power  in  the  sensitive  sys- 
tem, and  constitutes  the  medium  through  which  all  that  part  of  our 
intercourse  with  the  external  world,  by  which  the  latter  power  in- 
fluences or  is  influenced  by  it,  is  maintained.  This,  therefore,  is 
the  first  bond  of  connexion  to  which  I  refer  between  the  sensitive 
and  vital  systems.  The  second  is  the  means  by  which  the  organs 
of  both  systems  are  maintained;  for,  as  I  have  already  had  occa- 
sion to  observe,  the  sensorial  has  a  dependence  on  the  vital  sys- 
tem, for  the  maintenance  of  its  organs,  as  the  vital,  we  shall  trad, 
has  a  more  remote  dependence  on  the  sensorial  system  tor  the 
maintenance  of  its  organs;  the  connexion  thus  established  between 
them  being  increased  by  both  systems  equally  depending  for  the 
maintenance  of  their  organs  on  the  muscular  power  and  the  powers 
of  the  living  blood;  both  of  which  are  in  their  turn  subjected  to  the 
nervous,  and  the  former  certainly,  and  the  latter,  we  have  reason 
to  believe,  through  the  nervous,  also  to  the  sensorial  power. 

The  sympathy  which  prevails  through  all  parts  of  each  system 
also  contributes  to  the  influence  of  these  systems  themselves  on 
each  other;  because  the  state  of  the  parts  secondarily  affected  in 
consequence  of  the  power  of  sympathy  more  or  less  influences  both 
systems,  all  parts  being  more  or  less  supplied  with  nerves  from 

both.  r  ,. 

But  we  have  sufficient  evidence  in  the  phenomena  ot  disease, 
compared  with  the  results  of  the  experiments  referred  to,  that  here 
as  in  the  instances  just  pointed  out,  the  central  organs  of  the  sen- 
s:tive  directly  influence  those  of  the  vital  system.  A  sympathetic 
pain,  it  is  well  known,  referred  to  any  part  will  at  length  produce 
actual  inflamation  of  the  part.  Now  while  the  pain  alone  exists, 
we  know  that  the  derangement,  which  produces  it,  is  in  the  central 
organs  alone  of  the  sensitive  system,  and  in  no  degree  in  the  part 
to  which  it  is  referred;  and  we  also  know,  from  the  facts  which 
have  been  stated,  that  there  is  no  channel  through  which  this  de- 
rangement can  influence  either  the  nerves  or  vessels  of  the  part,  but 
through  the  central  organs  of  the  vital  system. 

When  the  affection  of  the  nerves  or  vessels  of  the  part  is  the 
original  disease,  it  influences  the  central  organs  of  both  systems  by 
the  actual  disease  of  the  part;  but  in  the  former  case  there  is  no 
other  channel  of  communication  thanriiat  just  referred  to.  Ihe 
central  organs  of  the  sensitive,  having  no  power  over  either  nerves 
or  vessels,  can  only  influence  them  through  the  central  organs  ot 
the  vital  system.  Thus  arises  a  double  bond  of  connexion  between 
the  two  systems,  the  central  organs  of  the  sensitive  system  directly 
influencing  those  of  the  vital  system,  and  the  sensitive  system  be- 
ing necessarily  influenced  by  all  deviations  from  a  state  of  health  in 
whatever  part,  for  all  parts  may  be  affected  through  the  central  or- 
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gans  of  the  vital  system,  the  degree  to  which  the  effect  in  the  sen- 
sitive system  takes  place  being  proportioned  to  that  in  which  the 
part  is  supplied  with  nerves  of  sensation.  As  the  central  organs 
of  the  sensitive  directly  influence  those  of  the  vital  system,  the  lat- 
ter, through  the  extremities  of  the  different  nerves  with  which  the 
two  sets  of  organs  are  associated,  influence  the  former.  Hence 
we  have  just  seen  the  fatal  obscurity  of  many  diseases  of  those  vi- 
tal organs  which  are  ill  supplied  with  this  class  of  nerves;  and  as 
the  more  chronic  the  disease  the  less  it  disturbs  the  sensitive  ner\  i 
it  is  in  the  more  chronic  cases  that  the  obscurity  is  greatest,  and 
consequently  attended  with  the  greatest  risk. 

Different  parts  of  the  central  organs  of  the  sensitive  system  cor- 
respond to  different  parts  of  the  general  frame.  This  is  perhaps 
sufficiently  proved  by  our  being  enabled  by  experience  to  refer  our 
sensations  to  the  seat  of  the  cause  which  excites  them;  but  in  many 
of  the  inferior  animals,  where  both  the  brain  and  spinal  marrow  par- 
take of  the  organs  of  the  sensorial  power,  it  may  be  proved  by  di- 
rect experiment,  because  after  the  removal  of  the  brain  we  find 
the  sensorial  power  lost  only  in  those  parts  which  derive  their  nerves 
from  that  organ. 

But  how  comes  it  that  the  central  organs  of  the  vital  system  also 
have  relation  to  certain  parts  of  the  general  frame,  the  nerves    as- 
sociated with  these  organs   conveying,  as   appears  from  what    has 
been  said,  their  combined  influence,  which  is  bestowed  alike  on  all 
vital  organs? 

It  is  a  law  of  the  animal  economy,  amply  illustrated  by  the  phe- 
nomena of  disease,  that  when  an  impression  influencing  the  system 
generally  is,  by  previous  debility  or  any  other  cause,  directed  to  a 
particular  part,  its  operation  is  diverted  from  all  others.  Now 
it  appears  from  a  thousand  phenomena  that  the  suffering  of  the  sen- 
sitive system,  referred  to  any  particular  part,  is  sufficient,  under 
certain  circumstances,  in  consequence  of  the  influence  of  the  cen- 
tral organs  of  the  sensitive  over  those  of  the  vital  system,  to  direct 
to  it  tbe  effects  of  derangement  excited  in  the  latter.  Thus  even 
a  diseased  organ  will  often  regain  its  healthy  state  when  the  disease 
has  spread  to  another,  particularly  if  in  the  latter  it  takes  deeper 
root,  if  I  may  use  the  expression.  It  is  a  daily  occurrence  for  a 
disease  of  function  to  be  finally  removed  by  a  disease  of  structure 
being  established  in  another  organ.  Hence  the  good  effects  of  ar- 
tificially exciting  disease  in  external  parts  to  relieve  those  more  im- 
mediately essential  to  life;  and  the  still  more  salutary  effect  when 
the  laws  of  our  frame  themselves  produce  the  same  effect,  because 
here  it  is  the.  uninfluenced  result  of  those  laws,  whereas  in  the  for- 
mer case  the1  r  tendency  is  constrained  by  artificial  means.  Thus, 
for  example,  ]t  is  that  the  inflammation  of  a  gouty  joint  or  other  ex- 
ternal disease  often  relieves  the  derangement  of  a  vital  organ,  and 
that  artificially  repelling  this  effort  of  the  constitution  to  save  a  vi- 
tal part  has  so  often  prov  ed  fatal.  ^ 
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On  the  facts  that  the  central  organs  of  the  vital  system  directly 
influence  the  functions  both  of  the  vital  nerves  and  of  the  vessels  of 
every  part,  while  those  of  the  sensitive  system  have  no  direct  influ- 
ence on  either,  many  of  the  phenomena  of  disease  depend;  because 
it  is  only  in  proportion  as  the  nerves  and  the  vessels  of  the  part  are 
influenced  that  any  disease  of  the  part  itself  exists,  and  consequent- 
ly that  there  is  any  tendency  to  derangement  either  of  function  or 
structure  in  the  part;  of  function  alone  if  the  nerves  alone  are  af- 
fected, of  structure  also  as  soon  as  the  vessels  partake  of  the  dis- 
ease. Hence  it  is  that  the  tendency  to  change  of  structure,  except 
where  it  takes  place  by  imperceptible  degrees,  is,  caeteris  paribus, 
always  proportioned  to  an  inflammatory  tendency  which  may  be  de- 
tected in  the  part,  this  tendency  being  the  first  indication  that  the 
vessels  partake  of  the  disease;  and  hence  the  importance  of  care- 
fully watching  and  checking  its  approach,  if  the  part  be  one  essen- 
tia] to  life,  in  all  cases  of  deranged  function  of,  or  even  of  painful 
sensations  referred  to,  particular  parts. 

Extensive  as  the  foregoing  relations  of  the  vital  and  sensitive 
systems  are,  they  are  not  the  only  ones.  To  determine  the  whole 
of  them  it  is  necessary  to  review  the  functions  of  the  more  perfect 
animals,  and  in  particular  correctly  to  ascertain  the  line,  of  distinc- 
tion between  the  functions  of  the  two  systems,  in  order  to  deter- 
mine whether  there  be  any  beside  those  just  pointed  out  in  which 
they  co-operate,  and  which  consequently  contribute  to  their  de- 
pendence on  each  other. 

I  made  many  experiments  with  a  view  to  draw  the  line  of  dis- 
tinction between  the  vital  and  sensitive  functions;  and  that  the  re- 
sult might  be  the  more  certain,  the  attempt  was  made  by  two  sets 
of  experiments,  conducted  on  different  principles.  By  the  one  I 
attempted  to  ascertain  what  functions  remain  when  the  sensorial 
powers  are  withdrawn;  by  the  other,  what  functions  fail  with  the 
failure  of  the  nervous  powers;  and  the  correspondence  of  the  re- 
sults of  those  sets  of  experiments  tends  to  confirm  the  inferences 
from  both.* 

Much  confusion  had  arisen  from  physiologists  having  neglected 
to  ascertain  this  line.  M.  le  Gallois,  one  of  the  most  accute,  soon 
found  his  difficulties  from  this  cause  such  that  he  was  obliged  to 
confess  himself  unable  to  proceed,  and  leave  to  his  successors  the 
task  of  removing  them.  He  had  adduced  sufficient  proof  of  the 
spinal  marrow,  to  which  the  nerves  of  respiration  belong,  being  ca- 
pable of  its  functions  independently  of  the  brain;  yet  on  the  remo- 
val of  a  part  of  the  brain,  the  medulla  oblongata,  respiration  ceases. 
This  difficulty  he  acknowledges  he  sees  no  means  of  remov- 
ving,  calling  it  "  uti  des  grands  mysttres  de  la  puissance  nerveuse, 

*  Inquiry  into  the  Laws  of  Vital  Functions,  Tart  II. 
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mysK're  qui  sera  devoid  tot  ou  tard,  et  dont  la  ddcouverte  joltera 
la  plus  vive  lumirrc  sur  le  mechanismc  des  fonctions  de  cede  mer- 
veilleuse  puissance." 

If  the  preceding  facts  be  kept  in  view,  it  is  evident  without  much 
consideration  thqt  none  of  the  functions  of  the  sensitive  have  any 
other  dependence  on  the  powers  of  the  vital  system,  hut  for  the 
due  structure  and  well-being  of  their  organs.  The  nature  of  the 
functions  of  the  vital  system  here  requires  more  consideration. 
They  include  respiration;  circulation;  those  processes  by  which 
the  secreted  fluids  are  formed;  those,  namely,  the  more  immedi- 
ately assimilating  processes,  by  which  our  food  is  converted  into 
the  various  organs  of  our  bodies,  and  such  parts  of  them  as  have 
become  unfit  for  the  purposes  of  life  are  separated  and  expelled, 
for  all  are  in  a~state  of  change;  and  those  by  which  the  due  tem- 
perature is  maintained. 

Does  the  sensitive  co-operate  with  the  vital  system  in  any  of 
these  functions? 

From  the  line  of  distinction,  determined  by  the  experiments  just 
referred  to,  it  appears  that  in  one  of  them  only  is  there  such  a  co- 
operation. 

I  have  in  the  last  of  my  papers  published  in  the  Philosophical 
Transactions  for  1829  considered  at  length  the  nature  of  respira- 
tion, and  have,  as  far  as  I  am  capable  of  judging,  adduced  such 
facts  as  prove  that  the  muscles  employed  in  this  function  are,  in 
the  full  sense  of  the  word,  muscles  of  voluntary  motion.  The  first 
act  in  respiration  is  the  impression  made  on  the  sensorium,  the  sen- 
sation excited  by  the  want  of  fresh  air  in  the  lungs.  We  are  en- 
abled to  supply  it  and  remove  the  uneasiness,  by  exciting,  through 
the  nervous  system  properly  so  called,  certain  muscles  subject  to 
the  will. 

Respiration  thus  depending  on  the  combined  operations  of  both 
systems,  is  as  effectually  destroyed  by  a  failure  of  the  sensation 
which  makes  us  will  to  inspire,  as  by  that  of  the  nervous  or  muscu- 
lar power  by  which  the  will  effects  its  object.  Thus  the  difficulty 
of  M.  de  Gallois  disappears.  It  is  true  that  the  spinal  marrow  and 
its  nerves  are  capable  of  their  functions  independently  of  the  brain 
and  that  the  nerves  employed  in  respiration  are  supplied  by  the 
spinal  marrow,  but  in  this  function  it  is  an  act  of  volition  which  ex- 
cites them.  They  are  quiescent  till  this  act  takes  place.  Hence 
it  is  that  respiration  ceases  on  the  removal  of  the  medulla  oblongata, 
because  by  the  removal  of  this  part  of  the  brain  the  power  of  sen- 
sation in  all  parts  below  the  head,  and  consequently  of  volition,  as 
far  as  relates  to  those  parts,  is  destroyed.  Hence  also  the  fact, 
above  referred  to,  that  the  vital  has  a  remote  dependence  on  the 
sensitive  system  for  the  maintenance  of  its  organs.  If  the  muscles 
of  respiration  were  not  in  the  strictest  sense  muscles  of  voluntary 
motion,  our  powers  of  volition  would  in  an  essential  respect  he  im- 
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perfect;  for  the  due. regulation  of  their  action  is  essential  in  the  for- 
mation of  articulate  sounds,  the  chief  means  by  which  our  senso- 
rial powers  are  enabled  to  influence  those  of  other  sentient  beings. 
In  the  papers  on  the  Nature  of  Sleep  and  Death,  published  in 
the  Philosophical  Transactions  for  1833  and  1834,  I  have  pointed 
out  how  much  the  functions  of  the  more  perfect  animal  are  influ- 
enced by  this  peculiarity  of  respiration,  the  only  vital  function, 
properly  so  called,  in  which  the  sensorial  power  co-operates;  a 
circumstance  which  more  generally  perhaps  than  any  other,  which 
is  equally  of  a  local  nature,  influences  the  phenomena  both  of 
health  and  disease.  In  this  function,  therefore,  we  find  a  powerful 
bond  of  connexion  between  the  sensitive  and  vital  systems,  and 
one,  as  appears  from  the  papers  just  referred  to,  of  the  most  ex- 
tensive operation. 

Such  are  the  means  by  which  the  frame  of  the  more  perfect 
animal  is  formed  into  a  whole,  and  the  function  of  sympathy  and 
its  more  complicated  functions  above  enumerated  effected.  A 
powerful  connexion  is  established  among  all  parts  of  each  of  the 
systems  into  which  the  functions  arrange  themselves,  depending  on 
each  being  regulated  by  a  leading  power  which  influences  every 
part  of  the  system  to  which  it  belongs,  and  in  its  turn  is  influenced 
by  every  part  of  it:  and  these  systems  themselves  are  intimately 
related  in  consequence  of  the  nervous,  the  leading  power  in  the 
vital  system,  by  means  of  the  control  which  the  sensorial  power 
exercises  over  it,  being  employed  in  the  accomplishment  of  many 
of  the  sensitive  functions,  and  the  sensorial  power,  the  leading 
power  in  the  sensitive  system,  in  one  of  the  most  important  of  the 
vital  functions;  by  both  systems  not  only  depending  for  the  main- 
tenance of  their  organs  on  the  same  powers,  but  more  or  less  di- 
rectly on  each  other;  by  those  powers  being  under  the  influence 
of  the  leading  principles  of  both;  and  by  all  affections  of  whatever 
part,  whether  original  or  sympathetic,  necessarily  influencing  both 
its  sensitive  and  vital  nerves,  and  consequently  the  central  organs 
of  the  central  organs  of  the  system  to  which  they  belong. 


From  the  the  whole  of  the  facts  referred  to  in  the  preceding 
paper,  the  great  outline  of  the  laws  which  regulate  the  functions 
of  the  more  perfect  animal  is  derived.  The  parts  of  which  it  con- 
sists, from  the  complicated  nature  of  the  subject,  being  very  nu- 
merous, it  is  necessary,  in  order  to  place  it  in  a  clear  point  of 
view,  concisely  to  recapitulate  them;  and  as  in  the  preceding  pa- 
per I  commenced  with  the  more  simple,  and  was,  by  their  intimate 
connexion  with  the  more  complicated  powers,  led  to  them,  I  shall 
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in  the  recapitulation,  that  they  may  be  viewed  in  both  directions, 
begin  with  the  more  complicated,  which  by  the  same  means  will 
lead  us  to  the  more  simple  powers. 

Beside  the  mechanical  powers,  of  which  the  living  animal  evi- 
dently partakes  in  common  with  inanimate  nature,  it  possesses,  we 
have  seen,  four  distinct  powers,  apparently  peculiar  to  itself,  hav- 
ing no  direct  dependence  on  each  other,  but  each  depending  on 
'the  other  three  for  the  maintenance  of  its  organs;  the  sensorial, 
the  nervous,  and  the  muscular  powers,  and  the  powers  of  the  liv- 
ing blood. 

By  these  powers  are  maintained  the  two  systems  into  which  the 
various  functions  arrange  themselves,  the  vital  and  sensitive  sys- 
tems; the  object  of  the  one  being  the  maintenance  of  our  bodies, 
of  the  other  our  intercourse  with  the  external  world. 

The  organs  of  the  sensorial  power  in  man  have  their  seat  in  the 
brain.  They  can  be  excited  by  no  other  means  than  the  influence 
conveyed  by  the  nerves  of  sensation,  in  the  most  extended  sense 
of  the  expression,  in.  every  instance  called  into  operation  by  im- 
pressions made  on  their  extremities  by  agents  which  belong  to  in- 
animate nature,  either  existing  within  our  own  bodies,  or  making 
their  impression  from  without;  and,  on  the  other  hand,  there  are  no 
means  by  which  the  sensorial  organs  can  influence  those  agents  but 
through  thtt  intervention  of  the  powers  of  the  nervous  system  pro- 
perly so  called.  The  nature  of  the  sensorial  power,  we  have  seen, 
admits  of  no  direct  intercourse  between  its  organs  and  the  agents 
of  inanimate  nature,  because  it  operates  by  properties,  which  have 
nothing  in  common  with  those  of  such  agents;  and  as  its  organs 
can  only  receive  impressions  from  the  external  world  through  the 
nerves  of  sensation  with  which  they  are  associated,  it  can  only  im- 
press the  agents  of  that  world  through  the  muscles  of  voluntary  mo- 
tion, excited  by  the  nerves  associated  with  them.  Thus  it  is  nec- 
essary, as  we  have  by  direct  experiment  found  to  be  the  case,  that 
the  organs  of  the  nervous  system  should  be  placed  under  the  con- 
trol of  the  sensorial  power.  Through  the  same  channel,  we  have 
seen,  this  power  also,  in  some  of  their  functions,  controls  the  mus- 
cles of  involuntary  motion;  and  we  have  reason  to  believe,  although 
the  point  has  not  been  ascertained  by  direct  experiment,  all  the 
powers  of  the  living  blood.  And  such,  as  appears  from  facts  above 
referred  to,  is  its  influence  on  the  nervous,  and  through  it  on  the 
muscular  power,  and  we  have  reason  to  believe  on  the  powers  of 
the  living  blood,  that  it  can  not  only  excite,  but  impair  and  instant- 
ly destroy  all  these  powers,  according  to  the  nature  and  power  of 
the  causes  which  influence  its  organs. 

The  circumstance  of  the  muscular,  as  appears  from  facts  above 
referred  to,  being  the  moving  power  of  the  blood  in  the  vessels   as 
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well  as  the  heart,  greatly  extends  the  influence  of  those  powers 
which  control  it,  namely,  the  nervous  power  properly  so  called, 
and  the  sensorial  power  acting  through  it. 

The  only  respects  in  which  the  sensorial  power  is  related  to  the 
subject  of  this  paper  are  in  the  impressions-  it  receives  from  the 
nerves  of  sensation,  and  the  functions  in  which  it  co-operates  with 
the  nervous  and  muscular  powers.  Sensation  and  volition  are  the 
only  sensorial  powers  employed  in  the  maintenance  of  life. 

While  the  organs  of  the  sensorial  power  arc  thus  capable  of  more 
or  less  directly  influencing  all  the  other  organs  of  the  living  animal, 
thev  more  or  less  feel  in  their  turn,  through  the  medium  of  the'nerves 
of  sensation,  which  we  have  seen  convey  an  influence  of  wholly 
a  different  nature  from  that  conveyed  by  the  nerves  associated  with 
the  organs  of  the  nervous  power  properly  so  called,  all  changes 
effected  in  any  part  of  our  frame.  By  these  means  this  power  con- 
stitutes the  leading  principle  in  the  sensitive  system,  of  which  its 
organs  form  the  central  parts. 

The  organs  of  the  nervous  power,  properly  so  called,  have  their 
seat  equally  in  the  brain  and  spinal  marrow,  and  throughout  all  parts 
of  them;  and  are  excited,  on  the  one  hand,  by  the  direct  influence 
of  the  sensorial  power,  and  on  the  other,  by  agents  influencing  the 
vital  organs  throughout  every  part  of  the  frame;  all  of  which,  as  in 
the  case  of  the  impressions  made  on  the  nerves  of  sensation,  whe- 
ther existing  in  our  own  bodies  or  making  their  impression  from 
without,  are  agents  of  inanimate  nature. 

The  immediate  functions  of  the  unaided  nervous  power  are  the 
excitement  of  the  muscles  of  voluntary  motion  in  all  their  functions, 
of  the  muscles  of  involuntary  motion  in  some  of  their  functions; 
and  the  immediate  functions  of  this  power  in  co-operation  with  the 
muscular  power  and  the  powers  of  the  living  blood,  all  the  powers 
of  both  of  which  are  directly  subjected  to  its  influence,  are  the 
formation  of  the  secreted  fluids,  the  maintenance  of  animal  temper- 
ature, and  the  various  more  immediately  assimilating  functions, — 
namely,  the  functions  by  which,  on  the  one  hand,  our  food  is  con- 
verted into  our  various  organs,  and,  on  the  other,  those  parts  of 
them  which  have  become  useless  are  separated  and  expelled, — 
which  render  it  necessary  that  the  muscles  of  involuntary  motion, 
as  far  as  they  co-operate  in  these  functions,  which  with  few  excep- 
tions include  the  whole  of  these  muscles,  slipuld,  as  we  have  seen 
from  direct  experiment  is  the  case,  be  under  the  immediate  influ- 
ence of  the  nervous  power. 

Neither  the  brain  nor  spinal  marrow  in  the  functions  of  the  vital 
system  acts  through  the  other  of  these  organs,  as  the  brain  is  found 
to  do  through  the  spinal  marrow  in  many  of  those  of  the  sensitive 
system;  each  directly  influencing  every  part. 

The  direct  influence  of  the  nervous  power,  it  appears  from  what 
28 


214  APPENDIX.    NO.     MI. 

has  been  said,  extends  to  all  the  functions  of  the  system,  with  the 
exception  of  those  of  the  sensorial  power,  which  it  only  influences 
through  other  functions.  It  directly  influences,  and  is  directly  in- 
fluenced by,  all  the  vital  functions,  properly  so  called,  and  hence 
constitutes  the  leading  principle  of  the  system  to  which  they  belong, 
therefore  termed  the  vital  system,  of  which  its  organs  form  the  cen- 
tral parts. 

The  circumstance  of  each  of  the  foregoing  systems  being  under 
the  influence  of  a  leading  power,  which  is  both  capable  of  influenc- 
ing and  being  influenced  by  every  part  of  it,  is  the  cause  of  that 
powerful  sympathy  which  exists  among  all  its  parts;  and  which  we 
have  seen  often  essentially  influence  either  system  with  but  little 
disturbance  to  the  other,  on  which  many  of  the  most  important 
phenomena  of  disease  depend. 

The  muscular  power,  which  has  its  seat  we  have  seen  in  the 
muscular  fibre  itself,  and  the  powers  of  the  living  blood,  which  have 
their  seat  in  the  blood  itself,  perform  subordinate  parts.  They 
are  equally  employed  in  both  systems  for  the  maintenance  of 
their  organs.  The  latter  supplies  the  materials  endowed  with  the 
principle  of  life  on  which  the  nervous  power  operates  in  the  formation 
of  the  secreted  fluids,  the  maintenance  of  animal  temperature,  and  the 
various  more  immediate  functions  of  assimilation;  while  the  for- 
mer, to  which  the  vessels  as  well  as  the  heart  owe  their  power, 
supplies  the  means  by  which  these  materials  are  duly  exposed  to 
the  operation  of  the  nervous  power,  by  which  their  necessary 
changes  are  effected;  that  is,  to  the  influence  of  the  extremities 
of  the  nerves,  by  which  the  nervous  power  operates  in  all  these 
functions,  as  well  as  in  the  excitement  of  the  muscles;  for  as  the 
brain  and  spinal  marrow,  as  we  have  seen  proved  by  direct  experi- 
ment, are  the  only  parts  of  the  nervous  system  employed  in  pre- 
paring the  nervous  influence,  the  minute  extremities  of  the  nerve 
are  the  only  immediate  organs  of  its  functions;  as  the  extreme 
parts  of  the  sanguiferous  system,  the  capillary  vessels,  are  the  or- 
gans by  means  of  which  the  blood  is  immediately  exposed  to  its 
influence 

That  the  capillary  vessels  may  ho  as  little  as  possible  influenced 
by  adventitious  causes  in  functions  of  such  importance  in  the  ani- 
mal economy,  we  find,  on  the  one  hand,  as  appears  from  experi- 
ments above  referred  to,  that  the  motion  of  their  blood  depends 
wholly  on  their  own  powers,  the  larger  arteries  which  depend  for 
their  supply  of  blood  on  the  heart  being  only  the  reservoirs  from 
which  they  draw  their  supply;  and  that,  on  the  other,  they  are 
not  controlled  by  the  nervous  influence  through  the  medium  of  the 
heart,  but  receive  this  influence  directly  from  its  source;  and  so 
correct  are  these  positions,  that  even    the  removal  of  the  heart,  if 
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effected  without  considerable  loss  of  blood,  produces  no  immedi- 
ate effect  either  on  the  action  of  the  capillaries,  or  the  control 
which  the  nervous  power  exercises  over  them. 

Such  are  the  individual  powers  of  the  living  animal,  their  seat, 
the  relation  they  bear  to  each  other,  and  the  manner  in  which 
their  several  functions  are  effected. 

But  the  most  complicated  functions,  it  appears  from  what  has 
been  said,  depend  on  the  relations  which  subsist  between  the  two 
systems  themselves,  into  which  the  functions  of  all  these  powers 
are  arranged. 

They  are  related  to  each  other,  we  have  seen,  by  the  nervous, 
the  leading  power  in  the  vital  system,  in  consequence  of  the  con- 
trol excercised  over  it  by  the  sensorial,  the  leading  power  in  the 
sensitive  system,  being  employed  in  many  of  the  functions  of  the 
latter;  by  the  sensorial  being  employed  in  one  of  the  most  impor- 
tant of  the  vital  functions,  this  peculiarity  of  respiration;  for  in  no 
other  of  those  functions  is  there  any  such  co-operation,  extensive- 
ly influencing  the  phenomena  both  of  health  and  disease;  by  both 
systems  depending  for  the  maintenance  of  their  organs  on  the  same 
powers,  namely,  the  muscular  power  and  the  powers  of  the  living 
blood,  and  more  or  less  directly  on  each  other;  by  the  powers 
common  to  both  systems  being  under  the  influence  of  the  leading 
powers  of  both;  and  by  all  affections  of  whatever  part  necessarily 
influencing  both  its  sensitive  and  vital  nerves,  and  consequently 
the  leading  powers  of  both  systems. 

As  the  various  parts  of  each  system  are  formed  into  a  whole  by 
all  parts  of  each  influencing  and  being  influenced  by  its  leading 
principle,  so  all  parts  of  the  animal  body  are  formed  into  a  whole, 
no  part  of  which  can  be  affected  without  tending  more  or  less  to 
affect  all  others,  by  the  means  just  enumerated,  by  which  these 
systems  influence  each  other.  Such  are  the  foundations  on  which 
the  laws  of  sympathy  depend,  a  principle  which,  as  I  have  en- 
deavored in  a  cursory  way  to  point  out,  more  than  any  other,  in- 
fluences the  course  of  all  deviations  from  a  state  of  health. 

The  functions  of  all  the  powers  of  the  living  animal,  we  have 
seen,  are  mediately  or  immediately  excited  by  agents  belonging  to 
inanimate  nature.  Our  organs  are  composed  of  the  same  materials 
with  the  external  world,  and  can  only  be  immediately  impressed 
by  agents  of  their  own  nature.  It  is  true  that  the  sensorial  func- 
tions are  the  results  of  one  vital  part  acting  on  another,  the  sensi- 
tive nerves  on  the  immediate  organs  of  the  sensorial  power;  but 
the  impression  these  nerves  convey  is  in  every  instance  received 
from  the  agents  of  inanimate  nature.      Here  both  the  agent  and  the 
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organs  impressed  are  of  the  same  general  nature,  being  composed 
of  similar  materials  with  our  other  organs.  The  peculiarity  of  the 
results  depends  on  vital  properties  alone  being  employed  in  their 
production,  whereas  in  all  other  functions  of  the  living  animal,  the 
vital  properties  of  the  organ  co-operate  with  the  properties  of  the 
materials  of  which  it  is  composed.  Hence  it  is  that  its  functions 
admit  of  being  immediately  excited  by  the  agents  of  inanimate 
nature,  which,  haying  no  properties  in  common  with  the  only  pro- 
perties employed  in  the  sensorial  functions,  cannot  directly  co-ope- 
rate in  their  production. 

Every  agent  capable  of  exciting  any  of  the  functions  of  the  liv- 
ing animal,  we  have  seen,  acts  as  a  stimulant  or  directly  debilitat- 
ing power,  according  to  the  degree  in  which  it  is  applied.  In  the 
sensitive  system  their  stimulant  effect  is  always  followed  by  a  pro- 
portional exhaustion  of  excitability;  in  the  vital  system,  only  when 
the  excitement  exceeds  a  certain  limit.  I  speak  of  a  sensible  ex- 
haustion, an  exhaustion  beyond  that  produced  by  the  usual  stimu- 
lants of  life,  which,  in  the  vital  system,  is  too  gradual  to  be  per- 
ceived, and  as  far  as  relates  to  any  particular  stimulant  employed 
within  such  limit  is  so  trifling  that  it  may  be  safely  overlooked. 
Hence  it  is  that  the  vital  system  appears  to  possess  an  excitability 
which  is  not  exhausted  by  stimulants  except  when  applied  in  ex- 
cess. It  is  essential,  we  have  seen,  in  the  treatment  of  disease 
to  keep  in  view  these  properties  of  all  agents  capable  of  influencing 
the  functions  of  life,  that  we  may,  as  much  as  the  nature  cf  the 
case  admits  of,  keep  within  the  stimulant  range  of  our  remedies; 
and  within  that  range,  as  far  as  possible,  avoid  the  degree  of  ex- 
citement which  produces  sensible  exhaustion  of  the  vital  organs. 

Thus  it  is  that  all  agents  which  maintain  such  excitement  of  the 
vital  organs  as  is  within  the  range  of  the  excitement  here  termed 
moderate  act  as  permanent  tonics. 

With  respect  to  the  nature  of  the  powers  of  the  living  animal 
which  we  have  been  considering,  the  sensorial  and  muscular  pow- 
ers and  the  powers  peculiar  to  living  blood  we  have  found  belong 
to  the  living  animal  alone,  all  their  peculiar  properties  being  the 
properties  of  life.  The  functions  of  life  may  be  divided  into  two 
classes,  those  which  are  affected  by  the  properties  of  this  princi- 
pal alone,  and  those,  by  far  the  more  numerous  class,  which  result 
from  the  co-operation  of  these  properties  with  those  of  the  princi- 
ples which  operate  in  inanimate  nature.  The  nervous  power  we 
have  found  to  be  a  modification  of  one  of  the  latter  principles,  be- 
cause it  can  exist  in  other  textures  than  those  to  which  it  belongs 
in  the  living  animal,  and  we  can  substitute  for  it  one  of  those  prin- 
ciples without  disturbing  the  functions  of  life. 

Late  discoveries  have  been  gradually  evincing  how  far  more  ex- 
tensive than  was  supposed,  even  a  few  years  ago,  is    the  dominion 
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of  electricity.  Magnetism,  chemical  affinity,  and  (1  believe,  from 
the  facts  stated  in  the  foregoing  paper,  it  will  be  impossible  to  avoid 
the  conclusion)  the  nervous  influence,  the  leading  power  in  the  vi- 
tal functions  of  the  animal  frame  properly  so  called,  appear  all  of 
them  to  be  modifications  of  this  apparently  universal  agent;  for  I 
may  add,  we  have  already  some  glimpses  of  its  still  more  exten- 
sive dominion. 


In  the  preceding  paper  my  chief  objects  have  been  to  review 
the  whole  of  the  functions  of  the  more  perfect  animal,  to  ascertain 
the  nature  of  the  powers  on  which  they  depend,  the  seat  of  each 
of  these  powers,  the  manner  in  which  they  are  employed  in  effect- 
ing their  several  functions,  and  the  manner  in  which  they  are  asso- 
ciated in  producing  their  more  complicated  results.  Nothing  in 
any  part  of  the  subject  has  been  taken  for  granted,  no  position 
having  been  advanced  without  a  reference  to  the  observations  or 
experiments  on  which  it  is  founded. 

I  have  here  for  the  first  time  made  an  attempt,  which  could  not 
be  done  till  all  the  facts  on  the  subject  had  been  ascertained,  to 
point  out  the  manner  in  which  the  different  powers  of  the  living  an- 
imal influence  each  other,  and  thus  conduce  to  their  more  compli- 
cated results;  by  which,  being  enabled  to  analyse  these  results,  it 
might  easily,  were  this  the  proper  place,  be  shown,  that  we  better 
see  the  operation  of  its  different  powers  in  the  various  deviations 
from  a  state  of  health,  and  can,  under  certain  circumstances,  bet- 
ter regulate  the  means  of  obviating  them. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did  me 
the  honor  to  publish  in  the  Philosophical  Transactions  for  181C. 

In  the  prosecution  of  an  inquiry  in  which  I  have  hcen  engaged  for 
several  years,  some  of  the  results  of  which  were  published  in  the 
Philosophical  Transactions  of  last  year,  I  have  had  occasion  to 
make  many  experiments  relating  to  the  effects  of  voltaic  electricity, 
which  seem  to  me  to  point  out,  with  more  precision  than  has  yet 
been  done,  what  we  are  to  expect  from  it  in  the  cure  of  disease; 
and  I  think  it  will  appear  from  what  I  am  about  to  say,  that  to  the 
want  of  discrimination  in  its  employment  we  must  ascribe  the  little 
advantage  which  medicine  has  hitherto  derived  from  the  discovery 
of  this  influence. 

It  seems  to  be  an  inference  both  from  my  own  experiments  and 
observations  and  those  of  others,  which  I  had  the  honor  to  lay  be- 
fore the  Society  in  my  first  paper,  that  what  is  called  the  nervous 
system  comprehends  two  distinct  systems,  the  sensorial,  and  the 
nervous  system  properly  so  called.  Now  it  does  not  appear,  that 
voltaic  electricity  can  perform  any  of  the  functions  of  the  sensorial 
system,  yet  in  the  greater  number  of  instances  in  which  it  has  been 
used  in  medicine,  it  has  been  expected  to  restore  the  sensorial 
power.  It  has  been  expected  to  restore  hearing,  and  sight,  and 
voluntary  power.  It  may  now  and  then  happen  in  favorable  cases, 
from  the  connexion  which  subsists  between  the  sensorial  and  nerv- 
ous systems,  that  by  rousing  the  energy  of  the  latter  we  may  excite 
the  former.  It  would  be  easy  to  show,  that  we  have  little  reason 
to  expect  that  this  will  often  happen.  It  also  appears  from  the  ex- 
periments to  which  I  allude,  that  voltaic  electricity  has  no  other 
power  over  the  muscular  system  than  that  of  a  stimulus;  wc  are, 
therefore,  to  expect  little  more  advantage  from  it,  in  diseases  de- 
pending on  faults  of  the  sanguiferous  system,  than  from  other  stim- 
uli. Hence  its  failure  in  tumors,  &c.  But  1  cannot  help  regard- 
ing it  as  almost  ascertained,  that  in  those  diseases  in  which  the  de- 
rangement is  in  the  nervous  power  alone,  where  the  sensorial  func- 
tions are  entire,  and  the  vessels  healthy,  and  merely  the  power  of 
secretion,  which  seems  immediately  to  depend  on  the  nervous  sys- 
tem, is  in  fault,  voltaic  electricity  will  often  prove  a  valuable  means 
of  relief. 
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As  soon  as  this  view  oi*  the  subject  presented  itself,  I  was  led  to 
inquire,  what  diseases  depend  on  a  failure  of  nervous  influence. 
The  effect  on  the  lungs  of  dividing  the  eighth  pair  of  nerves  answer- 
ed the  question  respecting  one  of  the  most  important  diseases  of 
this  class.  We  find  that  withdrawing  a  considerable  part  of  the 
nervous  influence  from  the  lungs  produces  great  difficulty  of  breath- 
ing. When  the  effect  of  this  experiment  on  the  lungs  is  carefully 
attended  to,  it  will  be  found,  I  think,  that  it  is  in  all  respects  simi- 
lar to  the  disease  which  may  be  called  habitual  asthma;  in  which 
the  breathing  is  constantly  oppressed,  better  and  worse  at  different 
times,  but  never  free,  and  often  continues  to  get  worse,  in  defiance 
of  every  means  we  can  employ,  till  the  patient  is  permanently  un- 
fitted for  all  the  active  duties  of  life.  The  animal  in  the  above  ex- 
periment is  not  affected  with  the  croaking  noise  and  violent  agita- 
tion which  generally  characterise  fits  of  spasmodic  asthma.  This 
state  we  cannot  induce  artificially,  except  by  means  which  lessen 
the  aperture  of  the  glottis. 

I  found  from  repeated  trials,  that  both  the  oppressed  breathing 
and  the  collection  of  phlegm,  caused  by  the  division  of  the  eighth 
pair  of  nerves,  may  be  prevented  by  sending  a  stream  of  voltaic 
electricity  through  the  lungs.  That  this  may  be  done  with  safety 
in  the  human  body  we  know,  from  numberless  instances  in  which 
it  has  been  applied  to  it  in  every  possible  way. 

Such  are  the  circumstances  which  early  led  me  to  expect  relief 
from  voltaic  electricity  in  habitual  asthma.  It  is  because  that  ex- 
pectation has  not  been  disappointed,  that  I  trouble  the  Society 
with  this  Paper.  Although  its  effects  in  habitual  asthma  have  been 
witnessed  by  many  other  medical  men,  I  have  mentioned  nothing 
in  the  following  pages  which  did  not  come  under  my  own  obser- 
.  vation. 

I  have  employed  this  agent  in  many  cases  of  habitual  asthma, 
and  almost  uniformly  with  relief.  The  time,  dnring  which  it  was 
applied  before  the  patient  said  that  his  breathing  was  easy,  has  va- 
ried from  five  minutes  tQ  a  quarter  of  an  hour.  I  speak  of  its  ap- 
plication in  as  great  a  degree  as  the  patient  could  bear  without 
complaint.  For  this  effect  I  generally  found  from  eight  to  sixteen 
four-inch  plates  of  zinc  and  copper,  the  fluid  employed  being  one 
part  of  muriatic  acid  and  twenty  of  water,  sufficient.  Some  re- 
quire more  than  sixteen  plates,  and  a  few  cannot  bear  so  many  as 
eight;  for  the  sensibility  of  different  individuals  to  voltaic  electrici- 
ty is  very  different.  It  is  curious,  and  not  easily  accounted  for, 
that  a  considerable  power,  that  perhaps  of  twenty-five  or  thirty 
plates,  is  often  necessary  on  first  applying  voltaic  electricity  in 
order  to  excite  any  sensation;  yet  after  the  sensation  is  once  ex- 
cited, the  patient  shall  not  perhaps,  particularly  at  first,  be  able  to 
bear  more  than  six  or  plates.  The  stronger  the  sensation  excited 
the   more   speedy  in   general  is   the  relief.      I  have  known  the 
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breathing  instantly  relieved  by  a  very  strong  power.  1 
have  generally  made  it  a  rule  to  begin  with  a  very  weak  one,  in- 
creating  it  gradually  at  the  patient's  request,  by  moving  one  of  the 
wires  from  one  division  of  the  trough  to  another,  and  moving  it 
back  again  when  he  complained  of  the  sensation  being  too  strong. 
It  is  convenient  for  this  purpose  to  charge  with  the  fluid  about 
thirty  plates. 

The  voltaic  electricity  was  applied  in  the  following  manner. 
Two  thin  plates  of  metals  about  two  or  three  inches  in  diameter, 
dipped  in  water,  were  applied,  one  to  the  nape  of  the  neck,  the 
other  to  the  pit  of  the  stomach,  or  rather  lower.  The  wires  from 
the  different  ends  of  the  trough*  were  brought  into  contact  with 
these  plates,  and,  as  observed  above,  as  great  a  power  maintained 
as  the  patient  could  bear  without  complaint.  In  this  way  the  gal- 
vanic fluid  was  sent  through  the  lungs,  as  much  as  possible  in  the 
direction  of  their  nerves.  It  is  proper  constantly  to  move  the 
wires  upon  the  metal  plates,  particularly  the  negative  wire,  other- 
wise the  cuticle  is  injured  in  the  place  on  which  it  rests.  The  re- 
lief seemed  much  the  same,  whether  the  positive  wire  was  applied 
to  the  nape  of  the  neck  or  the  pit  of  the  stomach.  The  negative 
wire  generally  excites  the  strongest  sensation.  Some  patients 
thought  that  the  relief  was  most  speedy  when  it  was  applied  near 
the  pit  of  the  stomach. 

The  electricity  was  discontinued,  as  soon  as  the  patient  said  that 
his  breathing  was  easy.  In  the  first  cases  in  which  I  used  it,  I 
sometimes  prolonged  its  application  for  a  quarter  of  an  hour,  or 
twenty  minutes,  after  the  patient  said  he  was  perfectly  relieved,  in 
the  hope  of  preventing  the  early  recurrence  of  the  dyspnoea;  but  I 
did  not  find  that  it  had  this  effect.  It  is  remarkable,  that  in  sev- 
eral who  had  labored  under  asthmatic  breathing  for  from  ten  to 
twenty  years,  it  gave  relief  quite  as  readily  as  in  more  recent  cases; 
which  seems  to  prove  that  the  habitual  difficulty  of  breathing,  even 
in  the  most  protracted  cases,  is  not  to  be  ascribed  to  any  perma- 
nent change  having  taken  place  in  the  lungs. 

With  regard  to  that  form  of  asthma  which  returns  in  violent  par- 
oxysms, with  intervals  of  perfectly  free  breathing,  I  should  expect 
little  advantage  from  galvanism  in  it,  because,  as  I'  have  just  ob- 
served, I  found  that  the  peculiar  difficulty  of  breathing,  which  oc- 
curs in  this  species  of  asthma,  cannot  be  induced  in  animals,  ex- 
cept by  means  lessening  the  aperture  of  the  glottis.  It  is  probable, 
that  in  the  human  subject  the  cause  producing  this  effect  is  spasm, 
from  which  indeed  the  disease  takes  its  name,  and  we  have  no 
reason  to  believe,  from  what  we  know  of  the  nature  of  electricity, 
hat  it  will  be  found  a  means  of  relaxing  spasm. 

*  I  found  a  trough  of  the  old  construction  answer  better  than  the  improved    pile, 
which  is  so  much  superior  for  most  purposes. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did  me 
the  honor  to  publish  in  their  Philosophical  Transactions  for 
1834. 

From  the  experiments  which  have  been  laid  before  the  Society 
(Philosophical  Transactions  for  1822,  1827,  and  1829,  and  my 
Experimental  Inquiry,  Part  II.  chap,  xii.),  we  have  reason  to  be- 
lieve that  the  effects  of  artificial  respiration  in  restoring  those  whose 
breathing  has  been  interrupted  till  the  sensibility  is  destroyed  would 
be  greatly  aided  by  the  use  of  voltaic  electricity  sent  through  the 
lungs  in  the  direction  of  their  nerves,  and  that  many  might  thus  be 
restored  in  whom  inflation  of  the  lungs  alone  fails.  The  inflation 
of  the  lungs  in  such  cases  acts  in  two  ways.  It  gives  to  the  blood 
of  the  smaller  vessels  of  the  lungs  some  of  the  arterial  properties 
by  which  they  are  often  excited,  and,  acting  through  the  blood  of 
these  vessels,  it  communicates  to  that  of  the  larger  vessels,  and  of 
the  heart  itself,  more  or  less  of  the  same  properties,  independently 
of  the  blood  already  changed  being  moved  on  towards  this  organ; 
for  M.  Le  Gallois  has  shown  that  after  the  circulation  has  perma- 
nently ceased  the  blood  may,  to  a  certain  degree,  be  changed  by 
inflating  the  lungs,  not  only  in  the  trunks  of  the  pulmonary  veins 
and  the  heart  itself,  but  even  in  the  great  arteries. 

There  is  reason  to  believe,  from  the  whole  of  my  experiments, 
that  the  lungs  should  not  be  inflated  more  than  eight  or  ten  times 
in  the  minute,  and  that  the  injection  of  large  quantities  of  air  and 
great  force  in  its  injection  should  be  avoided,  and  consequently  the 
patient  placed  in  the  position  in  which  the  chest  expands  with  greatest 
ease.*  One  of  the  chief  defects  of  artificial  breathing  is,  that  in  it 
the  chest  is  expanded  by  the  pressure  of  the  injected  air,  whereas 
in  natural  breathing  the  air  enters  in  consequence  of  its  expansion. 

*  Experiments  relating  to  the  Effects  of  Artificial  Respiration  in  the  Newly  Dead 
Animal:  Experimental  Inquiry,  Part  II.  chap-  xii.  If  the  air  be  ihrown  in  nmrn  fre- 
quently or  in  greater  quantity  than  the  remaining  powers  o  th  lungs  ar  ■  cip  '  o( 
employing,  it  acts    as  a  cooling  process  and  is  bijjhl)   inju   i 

fects  of  artificial  respiration  that  we  cannot  toll  ei'li^r  the  precise  quantity  ol  air  or 
the  frequency  of  its  injection  required  by  the  particular  state  oi  the  circulating  sys- 
tem in  the  lungs.  We  know  that  in  the  case  before  us  the  demand  cannot  be  equal 
to  what  it  is  in  health. 
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But  the  most  essential  difference  between  natural  and  artificial 
breathing  in  such  circumstances  is,  that  there  cannot,  till  recovery 
is  far  advanced,  be  the   proper   supply  of  nervous   influence,    the 

due  action  of  the  vital  parts  of  the  brain  and  spinal  marrow  only 
being  restored  in  proportion  as  the  due  force  of  circulation  returns. 
Now  it  appears  from  what  has  been  said  in  the  Philosophical  Trans- 
actions for  1822  and  1827,  and  more  fully  in  my  Inquiry  into  the 
Laws  of  the  Vital  Functions,  that  voltaic  electricity  sent  through 
the  lungs  in  the  direction  of  their  nerves  is  capable  of  performing 
as  perfectly  as  that  influence  itself  the  patt  which  belongs  to  it  in 
respiration,  which  is  so  essential  that  the  more  perfect  animal  al- 
ways dies  from  impeded  respiration  if  the  nervous  influence  be  with- 
drawn from  the  lungs,  unless  voltaic  electricity  be  supplied,  which 
enables  it  to  breathe  as  well  as  when  the  nervous  influence  is  entire. 
A  proper  apparatus,  therefore,  for  sending  voltaic  electricity 
through  the  lungs  in  the  direction  of  their  nerves  and  in  due  power 
should  be  added  to  the  other  means  of  resuscitation,  which  would 
render  them,  and  probably  to  a  great  degree,  more  successful. 
The  force  of  this  observation  will  be  perceived  when  it  is  consid- 
ered that  it  is  at  the  time  of  the  first  application  of  the  remedies 
that  the  chance  of  recovery  is  greatest,  and  consequently  that  the 
immediate  application  of  the  whole  means  of  healthy  respiration, 
as  far  as  we  possess  them,  is  of  most  consequence.  It  appears, 
from  what  has  been  said,  that  the  due  functions  of  respiration  can- 
not be  restored  till  the  due  degree  of  nervous  influence  is  supplied, 
and  this  cannot  happen  from  inflation  of  the  lungs  till  the  due  force 
of  circulation  returns.  Now  the  fact,  explain  it  as  we  may,  is, 
that  voltaic  electricity  so  perfectly  supplies  the  place  of  the  ner- 
vous influence  in  the  lungs,  that  their  functions  are  equally  perfect 
under  the  influence  of  either.  The  one  can  only  be  supplied  at  an 
advanced  period  of  recovery,  that  is,  in  fact,  only  in  those  cases 
where  the  success  of  our  endeavors  can  be  secured  by  other  means; 
the  other  is,  in  all  cases,  within  our  reach  on  the  instant. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did  me 
the  honor  to  publish  in  the  Philosophical  Transactions  for  1827. 

The  Royal  Society  did  me  the  honor,  in  1822,  to  publish  the  re- 
sults of  some  experiments,  from  which  it  appeared  that  the  secret- 
ed fluids  of  animals  are  so  deranged  by  dividing  the  nerves  of  the 
secreting  organs,  and  separating  the  divided  ends,  that  they  are  no 
longer  capable  of  their  functions;  and  that  after  these  functions  are 
thus  destroyed,  they  may  be  restored  by  transmitting  voltaic  elec- 
tricity through  the  secreting  organs  by  the  portions  of  the  divided 
nerves  attached  to  them. 

In'the  statement  of  these  results,  the  attention  was  chiefly  direct- 
to  the  function  of  the  stomach.  In  the  present  communication  I 
shall  make  a  few  additional  observations  respecting  the  lungs. 

However  much  the  secreting  surface  of  the  stomach  may  be  de- 
ranged by  the  means  just  mentioned,  its  appearance,  owing  we  have 
reason  to  believe  to  the  extreme  minuteness  of  its  structure,  is  the 
same,  or  nearly  so,  as  when  the  nerves  have  been  left  undisturbed; 
and  with  the  exception  of  occasional  efforts  to  vomit,  no  symptom 
shows  itself  after  the  division  of  the  nerves  indicating  the  derange- 
ment of  function  which  has  taken  place.  Both  in  the  symptoms 
and  appearances  after  death,  the  derangement  occasioned  in  the 
lungs  by  their  division  is  much  more  remarkable. 

Soon  after  the  operation  the  animal  begins  to  breathe  with  diffi- 
culty, and  this  symptom  gradually  increases,  and  is  at  length  evi- 
dently the  cause  of  death.  On  inspecting  the  lungs  after  death,  the 
air  tubes  and  cells,  as  far  as  they  can  still  be  traced,  are  found  fill- 
ed with  a  viscid  fluid;  and  in  a  considerable  proportion  of  the  lungs, 
generally  more  or  less  according  to  the  time  the  animal  has  surviv- 
ed the  operation,  every  trace  of  both  tubes  and  cells  is  obliterated, 
the  lungs  both  in  color  and  consistence  assuming  much  of  the  ap- 
pearance of  the  liver.  The  portions  of  lungs  thus  changed  sink  in 
water;  and  although  examined  with  the  greatest  care,  and  the  aid 
of  a  powerful  magnifying  glass,  both  by  Mr.  Cutler,  who  was  so 
kind  as  to  give  me  his  assistance,  and  myself,  we  could  not  per- 
ceive in  them  the  least  remains  of  the  structure  peculiar  to  this 
viscus. 
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I  wished  however  to  ascertain,  by  means  less  fallacious  than  the 
sight,  whether  the  structure  of  the  lungs  in  the  parts  most  affected 
be  really  so  changed  as  to  cause  the  obliteration  of  their  cavities. 
Mr.  Cutler,  at  rny  request,  was  so  obliging  as  to  make  the  follow- 
ing experiments,  the  account  of  which  I  shall  give  in  his  own  words: — 

"  If  you  cut  out  a  portion  of  each  of  the  eighth  pair  of  nerves  in 
the  neck  of  a  rabbit,  it  seldom  dies  within  eight  hours,  and  rarely 
survives  more  than  twenty-four  hours. 

"  On  examination  after  creath,  the  lungs  are  found,  in  many  parts, 
covered  with  dark  red  patches. 

"  To  ascertain  the  mischief  done  to  the  substance  of  the  lungs, 
I  endeavored  to  fill  them  with  mercury  by  the  trachea,  but  from 
the  delicate  structure  of  the  air  cells  a  rupture  took  place,  and  the 
mercury  escaped. 

"I  then  endeavored  to  inject  the  air  cells  through  the  trachea 
with  the  finest  vermilion  injection.  In  the  healthy  lungs  the  at- 
tempt was  invariably  successful,  making  the  whole  of  a  bright  scar- 
let color,  and,  on  cutting  into  thenx,  every  part  was  found  to  be 
uniformly  filled  with  the  injection. 

"  After  injecting  the  diseased  lungs,  the  dark  red  patches  re- 
mained on  their  surface:  other  parts  of  the  lungs  were  of  a  bright 
red  color:  some  parts  were  partially  injected,  and  other  parts  re- 
tained their  natural  appearance. 

"  This  was  explained  on  dissection.  Those  parts  of  the  lungs 
which  were  completely  injected  had  not  suffered  from  disease,  other 
parts  had  suffered  sufficiently  partially  to  obstruct  the  injection, 
while  some  parts  were  so  completely  hepatised  that  not  a  particle 
of  injection  could  enter  them,  or  the  parts  beyond  them,  which 
were  not  equally  diseased. 

"  Those  portions  of  the  lungs  which  were  completely  injected, 
sunk  in  water,  from  the  weight  of  the  injection. 

"  The  hepatised  portions,  from  their  diseased  state,  sunk  also, 
whilst  the  portions  beyond  them,  having  their  natural  appearance, 
floated." 

If,  as  I  have  repeatedly  ascertained,  and  various  gentlemen  have 
witnessed,  after  the  nerves  are  divided,  and  the  divided  ends  sep- 
arated, the  due  degree  of  voltaic  electricity  be  transmitted  through 
the  lungs  by  those  portions  of  the  nerves  which  remain  attached  to 
them,  no  affection  of  the  breathing  supervenes,  and  the  lungs,  after 
death,  are  found  quite  healthy,  unless  the  electricity  has  been  ap- 
plied of  such  power,  or  continued  for  such  a  length  of  time,  as  to 
excite  inflammation,  and  then  the  appearances  on  dissection  are 
those  of  inflammation,  not  those  produced  by  the  division  oj  the 
nerves~qf  the  lungs. 

It  appears  from  these  facts,  that  the  effect  of  dividing  the  nerves 
of  a  vital  organ,  and  separating  the  divided  ends,  is  not  merely  that 
of  deranging  its  secreting  power,  but  all  those  powers  on  which  its 
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healthy  structure  depends;  and  that  the  effect  of  voltaic  electricity 
is  that  of  preserving  all  these  powers.  It  is  particularly  to  be  ob- 
served, that  the  voltaic  apparatus  should  be  so  arranged,  that  its 
influence  may  be  transmitted  through  the  lungs  as  soon  as  the  nerves 
are  divided,  the  delay  of  even  a  short  time  appearing  to  give 
rise  to  more  or  less  morbid  appearance  in  the  lungs. 

The  present  Paper  may  be  considered  as  the  concluding  part  of 
an  inquiry  in  which  I  have  been  engaged  for  many  years,  two  Pa- 
pers relating  to  which  the  Royal  Society  did  me  the  honor  to  pub- 
lish in  the  Philosophical  Transactions  for  1817  and  1822.*  To 
the  first  of  these  papers  I  have  already  had  occasion  to  refer;  the 
other  was  entitled,  "  On  the  effects  of  voltaic  electricity  in  restor- 
ing the  due  action  of  the  lungs."  The  objects  of  this  inquiry  were 
to  ascertain  how  far  the  nervous  power  is  essential  to  the  function 
of  secretion,  and  the  other  assimilating  processes  of  the  animal 
body;  and  whether  the  voltaic  electricity,  applied  as  far  as  possi- 
ble in  the  same  way  in  which  the  nervous  power  is  applied,  is  ca- 
pable of  supplying  its  place  in  these  processes.  It  appears  from 
the  various  experiments,  the  results  of  which  have  now  been  laid 
before  the  Society,  that  the  answer  in  both  instances  is  in  the 
affirmative. 

*  The  contents  of  these  Papers  have  with  the  consent  of  the  President  and  Coun- 
cil of  the  Royal  Society,  been  re-published  more  in  detail  in  the  third  edition  of  my 
Inquiry  into  the  Laws  of  the  Vital  functions. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did  mi 
the  honor  to  publish  in  the  Philosophical  Transactions  for  1828. 

No  arguments  are  necessary  to  convince  us  of  the  importance  of 
that  function  on  which  all  parts  of  our  frame  depend  for  their  nour- 
ishment. In  one  respect  its  organs  may  be  regarded  as  of  greater 
importance  than  even  those  which  are  more  immediately  essential 
to  life.  The  sympathies  of  the  stomach  and  first  intestine  are  boih 
more  powerful  and  more  extensive  than  those  of  any  other  part, 
and  consequently  more  generally  and  in  a  greater  number  of  ways 
contribute  to  the  cause,  and  influence  the  course,  of  all  our  more 
serious  diseases. 

I  am  induced  to  trouble  the  Society  with  the  following  observa- 
tions, in  the  hope  that  I  shall  be  able  to  place  before  them  some 
points  relating  to  the  function  of  the  stomach  in  a  clearer  point  of 
view  than  has  hitherto  been  done.  In  former  papers  which  the 
Society  have  done  me  the  honor  to  publish,  and  more  fully  in  a 
Treatise  on  the  Vital  Functions,  I  have  endeavored  by  experiment 
to  trace  the  different  stops  of  the  process  of  digestion  in  the  stomach. 
It  appeared  that  the  food  remains  in  a  quiescent  state,  except  that 
the  part  of  it  which  lies  next  the  stomach,  as  soon  as  it  has  under- 
gone the  effect  of  the  gastric  juice,  is,  in  consequence  of  food  thus 
prepared  exciting  a  peculiar  action  in  the  muscular  fibres  of  this 
organ,  carried  on  towards  the  pylorus;  through  which  it  is  propel- 
led into  the  intestine,  the  next  portion  of  food  thus  brought  into 
contact  with  the  stomach  undergoing  the  same  process,  and  so  on, 
till  the  whole  is  in  a  state  m;oper  for  that  part  of  the  digestive  pro- 
cess which  belongs  to  the   first  intestine. 

Thus  the  muscular  fibres  of  the  stomach  are  in  continual  action 
during  its  function;  for  the  gastric  juice  pervading  the  contents  of 
the  stomach  to  a  certain  extent,  the  change  effected  by  it  on  each 
particular  portion  of  the  food  is  nearly  completed  before  the  food  is 
actually  in  contact  with  the  stomach  as  may  be  seen  by  inspecting 
that  of  an  animal  killed  a  few  hours  after  a  meal,  and  consequently 
is  not  detained  when  in  contact  with  it.  There  is  therefore  a 
continual  motion  of  the  food  in  contact  with  its  surface  towards  the 
pylorus,  and  the  less  digested  part  is  continually  approaching  its 
surface. 
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It  follows  then  that  a  failure  of  the  function  of  the  stomach  may- 
arise  either  from  a  proper  gastric  juice  not  being  supplied,  or  the 
muscular  power  of  the  stomach  failing  to  carry  onward  the  digest- 
ed part,  and  thus  regularly  to  present  to  the  stomach  a  new  surface 
of  food,  to  be  acted  upon  by  that  juice.  It  further  appeared,  that 
for  the  first  of  these  purposes  the  power  of  the  nervous  system  is 
necessary,  the  secretion  of  gastric  juice  failing  as  soon  as  the  stom- 
ach is  deprived  of  any  considerable  part  of  this  power;  but  that  the 
nervous  power  is  not  necessary  for  the  other,  the  muscular  power 
of  the  stomach  still  carrying  on  towards  the  pylorus  any  digested 
food  which  happens  to  be  in  it,  or  any  food  which  had  been  acted 
upon  by  gastric  juice  which  happened  to  be  in  it  at  the  time,  how- 
ever much  its  nervous  power  be  impaired;  and  this  offence  is,  as 
far  as  we  can  see,  as  readily  performed  as  when  the  nervous  pow- 
er of  the  organ  is  entire. 

The  muscular  fibres  of  the  stomach  therefore  are  stimulated  by 
its  contents,  in  the  same  way  as  those  of  the  heart  by  the  blood, 
the  usual  action  of  both  being  wholly  independent  of  the  nervous 
system,  an  inference  which  has  been  confirmed  by  many  other  ex- 
periments. 

I  have,  as  appears  from  the  papers  which  the  Society  have  done 
me  the  honor  to  publish,  attempted  to  go  a  step  further,  and  to 
show  experimentally  that  the  office  of  the  nervous  power  in  pre- 
paring the  gastric  juice,  may  be  correctly  imitated  by  exposing  the 
living  stomach  to  the  influence  of  a  voltaic  pile  after  the  supply  of 
nervous  power  is  interrupted.  Those  who  were  at  first  inclined  to 
doubt  this  fact,  have  since  publicly  acknowledged,  on  witnessing 
the  experiments,  that  the  digestive'process  of  the  stomach  support- 
ed by  voltaic  electricity  is,  as  far  as  we  can  see,  as  perfect  as  that 
supported  by  the  nervous  power  itself. 

It  is  therefore  evident,  that,  in  the  formation  of  the  gastric  juice, 
a  chemical  power  can  be  substituted  for  that  of  the  nervous  sys- 
tem. I  do  not  mean  that,  strictly  speaking,  its  formation  is  to  be 
regarded  as  a  mere  chemical  process,  because  it  is  only  in  a  living 
stomach  that  galvanism  can  have  such  an  effect;  but  this  effect 
bears  too  strong  an  analogy  to  other  chemical  results  to  be  wholly 
separated  from  them. 

The  same  effect,  and  one  certainly  of  avery  complicated  nature, 
is  here  produced  by  the  nervous  power  and  a  chemical  agent; 
because,  when  the  latter  is  substituted  for  the  former,  the  same 
effect  takes  place.  It  is  a  simple  matter  of  fact.  But  it  is  main- 
tained by  some  gentlemen,  that  the  same  effect  may  be  produced 
by  a  mechanical  agent.*     They  have  related   several  experiments 

*  See  a  paper  entitled,  Memoire  sur  le  mode  d'action  des  nerfs  pneumogastriques 
dans  la  production  des  phenom^nls  de  la  digestiod.  Par  MM.  Breschet  et  Milne  Ed- 
wards (lu  ii  la  Societe  Philomatique,  le  19  Fevrier  1825). — Extract  des  Archives 
generates  de  Medecine. 
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which  appeared  to  them  to  prove,  that  when  after  a  part  of  the 
eighth  pair  of  nerves  is  removed,  and  thus  the  due  secretion  of 
gastric  juice  prevented,  it  may  be  restored  by  mechanically  irritat- 
ing the  cut  ends  of  the  lower  portions  of  the  divided  nerves.  If 
such  be  the  fact,  it  must  materially  influence  our  views  both  with 
respect  to  the  function  of  digestion  and  the  other  secreting  pro- 
cesses of  the  animal  body. 

In  judging  of  the  result  of  such  experiments,  several  things  (met 
be  taken  into  the  account  which  appear  to  have  escaped  the  atten- 
tion of  those  gentlemen. 

At  the  time  the  animal  is  fed,  in  preparation  for  the  experiment, 
there  maybe  some  food  in  the  stomach,  from  previous  meals,  more 
or  less  digested,  and  there  is  always  some  gastric  juice  ready  to 
act  on  any  new  food  which  may  be  presented  to  it.  It  is  evident 
therefore,  that  although  the  secretion  of  gastric  juice  ceases  at  the 
moment  of  the  excision  of  part  of  the  eighth  pair  of  nerves,  some 
digested  food  must  be  found  in  the  stomach  for  some  hours  after 
the  operation;  for,  as  I  have  ascertained  by  numerous  trials,  many 
hours  are  required  in  such  experiments  for  the  stomach  to  propel 
into  the  intestine  the  remains  of  food  previously  digested,  or  that 
digested  by  the  gastric  juice  previously  formed. 

When  therefore  the  contents  of  the  stomach  are  examined  in 
five  or  six  hours,  and  generally  even  in  ten  or  twelve,  after  the 
operation,  more  or  less  digested  food  is  found  lying  next  the  sur- 
face of  the  stomach.  But  when  the  animal  survives  the  operation 
eighteen,  twenty,  or  more  hours,  undigested  food  alone  is  found  in 
it.  The  cause  of  so  long  a  time  being  required  wholly  to  expel 
the  food,  which  has  undergone  any  degree  of  the  digestive  process, 
appears  to  be,  that  as  digested  food  alone  excites  that  action  of 
the  stomach  which  propels  it  into  the  intestine,  and  the  more  per- 
fectly it  is  digested,  it  excites  this  action  the  more  readily,  the  last 
part  of  the  digested  food  which  has  but  imperfectly  undergone  the 
digestive  process  is  expelled  very  slowly,  so  that  it  is  very  long 
before  food  wholly  undigested  alone  is  left. 

That  the  longer  the  animal  lives  after  the  excision  of  part  of 
the  eighth  pair  of  nerves,  the  less  digested  food  is  left  in  the  stom- 
ach, is  a  fact  now  admitted  by  all  who  assisted  at  the  experiments. 
Among  the  great  number  who  have  witnessed  and  been  satisfied 
with  their  result,  are  Sir  Humphrey  Davy,  Mr.  Thomas  Andrew 
Knight,  and  Sir  Benjamin  Brodie,  gentlemen  whose  experimental 
accuracy,  in  the  opinion  of  the  public,  has  never  been  surpassed. 

Of  this  fact,  the  gentlemen  to  whose  paper  I  have  referred,  are 
not  aware.  They  maintain,  indeed,  that  the  only  effect  on  the  di- 
gestive process  produced  by  the  excision  of  part  of  the  eighth  pair 
of  nerves  is,  that  it  becomes  more  tedious,  being  as  perfect  as 
when  the  nerves  are  entire,  if  a  sufficient  length  of  time  be  afford- 
ed.     In  speaking  of  the  animals  in  which  part   of  the  eighth  Dair 
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of  nerves  has  been  cut  out,  and  comparing  them  with   the  healthy 
animal,   they   say:   «  Enfin,  si  on   laiisse  6couler  une   espace  de 
temps  plus  grand  encore  entre  l'operation  et  la  mort  des  animaux 
on  pourra  trouver  que  la  digestion  est  complement  achevee  dans 
I  un  comme  dans  l'autre  cas." 

It  will  easily  be  perceived  to  what  errors,  respecting  the  effect 
on  digestion,  of  depriving  the  stomach  of  the  office  of  the  eiehth 
pair  ot  nerves,  this  misconception  must  lead.  Its  effect  was  in- 
creased in  the  experiments  referred  to,  by  the  different  animals  in 
each  experiment  having  been  confined  to  the  same  quantity  of 
food.  The  most  hungry  would  of  course  digest  it  fastest  and 
most  perfectly.  To  judge  fairly  of  the  result  of  the  experiment, 
the  different  animals  must  be  allowed  equally  to  satisfy  their  appe- 
tite, to  eat  till,  from  their  manner  of  eating,  it  is  found  that  the  ap- 
petite has  equally  abated  in  all. 

Such  are  the  circumstances  which  I  conceive'misled  those  gentle- 
men who  maintain  that  they  can  produce  a  sensible  effect  on  the 
contents  of  the  stomach  by  any  mechanical  irritation  of  its  nerves. 

They  also  err  in  supposing  that  the  muscular  fibres  of  the  stom- 
ach can  be  excited  by  irritating  the  eighth  pair  of  nerves  in  the 
way  that  a  muscle  of  voluntary  motion  may  be  excited  through  its 
nerves.  The  digested  food  is  the  natural  stimulus  of  the  muscu- 
lar fibres  of  the  stomach  in  its  usual  function,  as  the  nervous  pow- 
er is  of  the  muscles  of  voluntary  motion  in  theirs;  and  we  cannot 
through  the  nerves  excite  the  former  as  we  do  the  latter  class  of 
muscles.  The  muscular  action  of  the  stomach  resembles  that  of 
other  hollow  muscles,  in  being  excited  by  its  contents. 

The  mechanical  irritation  employed  by  those  gentlemen,  in  en- 
deavoring to  excite  the  digestive  process  after  a  portion  of  the 
eighth  pair  of  nerves  had  been  removed,  was  that  of  a  thread  at- 
tached to  the  cut  extremities  of  the  lower  portions  of  the  eighth 
pair  of  nerves  and  fastened  to  the  neighboring  muscles,  by  which  the 
motions  of  respiration  kept  the  part  in  a  state  of  constant  irritation. 

In  my  Treatise  on  the  Vital  Functions  a  similar  experiment  is 
related,  in  which  the  cut  extremity  of  the  lower  portions  of  the 
nerves  was  fastened  to  a  thread  tied  round  the  neck  of  the  animal, 
by  which  it  was  in  like  manner  kept  in  a  state  of  constant  mechan- 
ical irritation;  yet  in  the  stomachs  of  the  animals  after  they  had 
lived  more  than  twenty  hours — for  the  experiment  was  made  more 
than  once — nothing  but  undigested  food  was  found.  This  experi- 
ment, with  some  others  connected  with  it,  was  made  publicly  in  the 
rooms  of  the  Royal  Institution,  and  all  who  felt  an  interest  in  the 
subject  admitted  to  see  the  results,  nor  was  there  one  who  ex- 
pressed a  doubt  respecting  them. 

As,  however,  in  the  experiments  just  mentioned  the  position  of 
the  nerves  was  more  disturbed,  and  the  thread  was  not  applied  as 
in  the  experiments  to  which  I  have  referred,  Mr.  Cutler,  at  my 
request,  was  so  good  as  to  make  the  following  experiment: — Three 
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rabbits,  after  a  fast  of  the  same  duration,  were  fed  in  the  same 
way.  In  two  of  them  a  portion  of  each  of  the  eighth  pair  of 
nerves  was  removed.  The  third  rabbit  was  left  undisturbed.  In 
one  of  those  in  which  the  portions  of  nerves  were  removed,  the 
cut  end  of  the  lower  part  of  the  nerves  was  by  means  of  a  bit  of 
thread  fastened  to  the  neighboring  muscles,  as  in  the  experiment 
referred  to.  This  rabbit  died  in  ten  hours,  at  which  time  the  oth- 
ers were  killed  in  the  usual  way. 

Mr.  Cutler  then  took  out  the  stomachs  of  all  of  them,  slit  them 
open,  and  laid  them  on  the  same  plate;  and  Sir  Benjamin  Brodie 
was  requested  to  examine  and  give  his  opinion  respecting  their 
contents,  without  having  been  told  which  was  which.  He  at  once 
pointed  out  the  healthy  stomach,  the  whole  contents  of  which  had 
undergone  the  action  of  the  gastric  juice.  After  carefully  examin- 
ing, and  with  an  instrument  moving  about  the  contents  of  the  oth- 
er stomachs,  he  declared  he  could  discover  no  difference  in  them. 
Both  stomachs  were  chiefly  filled  with  undigested  food,  the  ani- 
mals not  having  lived  long  enough  after  the  operation  for  the  expul- 
sion of  some  imperfectly  digested  food  that   still  remained  in  both. 

The  foregoing  experiments  convinced  those  who  witnessed  their 
results,  that  the  irritation  caused  by  the  attachment  of  the  cut  end 
of  the  nerves  to  the  muscles,  had  no  effect  whatever  in  promoting 
the  digestion  of  the  food. 

Were  it  possible,  as  in  the  case  of  the  nerve  of  a  muscle  of  vol- 
untary motion,  to  excite  the  eighth  pair  to  perform  its  office  after  its 
communication  with  the  brain  is  wholly  intercepted,  it  is  surely  im- 
possible that  this  could  go  on  for  many  hours,  wheih  are  necessary  for 
the  digestion  of  the  food.  A  nerve  of  voluntary  motion,  if  kept 
in  a  state  of  excitement  after  its  separation  from  the  brain  or  spinal 
marrow,  loses  its  power  in  a  very  short  time,  at  most  a  few  minutes. 

The  result  of  the  foregoing  experiment  may  be  known  before 
the  death  of  the  animals.  It  appears  from  what  was  said  in  other 
papers  which  I  had  the  honor  to  lay  before  the  Society,  and  which 
were  published  in  the  Philosophical  Transactions,  that  the  effect 
of  the  excision  of  part  of  the  eighth  pair  of  nerves  on  the  lungs,  as 
well  as  on  the  stomach,  is  obviated  by  voltaic  electricity,  the  ani- 
mals (the  dog  and  rabbit  were  those  on  which  the  experiments 
were  made)  breathing  under  its  influence  as  freely  as  in  health. 
It  is  clear,  that  if  the  power  of  the  nerve  be  restored,  its  restoration 
must  be  as  evident  in  the  function  of  the  one  organ  as  the  other,  these 
nerves  being  equally  essential  to  both.  In  the  foregoing  experi- 
ments both  the  animals  were  affected  with  extreme  dyspnoea,  the 
mechanical  irritation  of  the  nerve's  having  no  more  effect  in  reliev- 
ing this  symptom,  than  in  promoting  the  due  action  of  the  stomach. 

As  the  gentlemen  above  mentioned  never  attempted  a  reply  to 
the  foregoing  statements,  we  have  reason  to  believe  that  they  ad- 
mit the  inaccuracy  of  their  inferences. 
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Extract  from  a  Paper  ichich  the  Royal  Society  of  London  did  me 
the  honor  to  publish  in  the  Philosophical  Transactions  for  1829. 

Op  the  sensorial  functions,  sensation  and  volition  are  the  only  ones 
which  we  are  called  upon  to  consider  here,  because  they  alone 
have  any  share  in  maintaining  animal  life.  That  these  functions 
are  essential  to  the  maintenance  of  life  in  all  the  more  perfect  ani- 
mals will,  I  think,  appear  from  what  I  am  about  to  lay  before  the 
Society. 

The  following  may  be  regarded  as  the  nervous  functions  proper- 
ly  so  called.  The  excitement  of  the  muscles  of  voluntary  motion, 
by  which,  through  the  intervention  of  the  nervous  system,  they  in 
their  usual  functions  are  subjected  to  the  sensorial  power;  the  oc- 
casional excitement  of  the  muscles  of  involuntary  motion,  by  which, 
under  certain  circumstances,  the  sensorial  power  is  also  capable  of 
impressing  them  through  the  nerves,  particularly  when  under  the 
influence  of  the  passions;  the  act  of  causing  an  evolution  of  caloric 
from  the  blood,  by  which  the  due  temperature  of  the  animal  body 
is  maintained;  the  act  of  forming  from  the  blood  the  various  secret- 
ed fluids,  and  of  maintaining  the  other  assimilating  processes  by 
which  the  healthy  structure  of  every  part  of  the  body  is  preserved. 

The  first  of  these  functions  is  universally  acknowledged  to  be  a 
function  of  the  nervous  power,  properly  so  called;  but  there  has 
been  much  difference  of  opinion  respecting  the  way  in  which  it  op- 
erates. The  older  physiologists  believed  that  the  muscles  derive 
their  power  from  the  nervous  system.  Haller*  was  the  first  who 
"aught  that  the  muscular  power  belongs  to  the  muscle  itself,  to 
which  the  nervous  power  bears  no  relation  but  that  of  a  stimulus, 
and  endeavored  to  support  those  opinions  by  experiment.  His  op- 
ponents, however,  objected  to  his  inferences,  because,  although 
the  division  of  the  nerves  may  prevent  the  mUscle  from  receiving 
more  nervous  power,  it  does  not  deprive  it  of  that  already  bestow- 
ed upon  it,  either  existing  in  the  muscular  fibres  themselves,  or  dis- 
persed through  them  in  nerves  too  small  to  be  removed;  and  this 
objection  appeared  to  be  strengthened  by  the  muscles  oftinvolunta- 
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ry  motion,  whoso  function  is  supported  by  stimuli  peculiar  to  them- 
selves, being  still  supplied  with  nerves,  of  the  use  of  which  Haller 
gave  no  satisfactory  account.  It.appearcd  to  me  that  the  question 
could  only  be  determined  by  some  experiment  capable  of  directly 
ascertaining  whether  the  excitability  of  muscles  is  maintained  by  the 
influence  they  receive  from  the  nerves,  or  impaired  as  by  other 
stimulants.  On  trial,  the  latter  was  found  to  be  the  case.  Mus- 
cles whose  nerves  had  been  divided,  sustained  the  action  of  the 
same  stimulus  longer  than  those  whose  nerves  were  entire,  and 
which  consequently  were  exposed  to  the  action  both  of  the  nervous 
power  applied  by  the  will  of  the  animal  and  the  artificial  stimuli! 
The  power  of  the  muscle,  therefore,  is  independent  of  the  nervous 
power,  and  is  affected  by  it  in  the  same  way  as  by  other  stimuli. 

The  experiments  by  which  all  the  other  functions  just  mentioned, 
with  the  exception  of  the  maintenance  of  animal  temperature,  have 
been  ascertained  to  be  functions  of  the  nervous  power,  1  have  laid 
before  the  Society,  which  has  done  me  the  honor  to  publish  them. 
From  these  experiments  it  appeared  that  the  functions  in  question 
were  always  destroyed  by  depriving  their  organs  of  the  influence  of 
the  nervous  system.  That  the  maintenance  of  animal  temperature 
is  a  function  of  the  nervous  system,  properly  so  called,  appears 
from  a  variety  of  facts  generally  known, — the  temperature  either 
of  a  part  or  of  the  whole  body  being  lessened  by  any  cause  that 
impairs  the  action  of  particular  nerves  in  the  former  instance,  or  of 
the  whole  nervous  system  in  the  latter.  The  question  then  is,  is 
the  nervous  system  capable  of  all  these  functions  after  the  sensorial 
power  is  withdrawn? 

At  the  moment  of  what   we  call  death,   the  sensorial  functions 
cease;  the  animal  no  longer  feels  or  wills.      Whether  the   nervous 
functions  properly  so  called  still  continue,  can  only  be   determined 
by  experiment.      That  the  nerves  when  stimulated  are  still  capable 
of  exciting  the  muscles  of  voluntary  motion,  is  a  fact  generally  ad- 
mitted; and  that  they  are  still  capable  of  exciting  the  action  of  the 
muscles  of  involuntary  motion,  appears  from  many  experiments  re- 
lated in  the  second  paper  which  I  had  the  honor  to    present  to  the 
Society,  and  which  was  published   in  the   Philosophical   Transac- 
tions of  1815.      That  the  nervous  system  is  capable  of  causing  the 
evolution  of  caloric,  which  supports  animal   temperature   after    the 
sensorial  power  is  withdrawn,  appears  from  many    experiments  re- 
lated in  my  treatise  on  the  Vital  Functions;  and  that    the  nervous 
power  under  the  same  circumstances  is  still  capable  of  forming  the 
secreted  fluids,  and  supporting  the  other   processes  by    which   the 
structure  of  every  part  is  maintained,  is  shown  by  very    frequently 
repeated  experiments  on  the  newly  dead  animal  related  in  the  same 
treatise.      From  these  experiments  it  appears  that   some    secretion 

*  My  Treatise  on  the  Vital  Functions,  3d   edition      Exper    34,  35. 
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of  gastric  juice  takes  place  after  what  we  call  death,  and  that  some 
derangement  of  structure  in  the  lungs  may  be  produced  by  dividing 
the  eighth  pair  of  nerves  immediately  after  death;  a  proof  that  the 
processes  on  which  the  structure  of  the  part  depends  continue  for 
some  time  after  the  sensorial  power  can  no  longer  influence  them. 

We  may  thus  trace  the  existence  of  the  whole  of  the  nervous 
functions,  properly  so  called,  after  the  removal  of  the  sensorial 
power.  The  former,  therefore,  have  no  immediate  dependence 
on  the  latter;  but  in  the  entire  animal  we  know  that  the  nervous,  in 
many  of  its  functions  always,  and  occasionally  in  all  of  them,  is 
subjected  to  the  sensorial  power.  These  powers,  therefore,  bear 
the  same  relation  to  each  other  that  the  nervous  anil  muscular  pow- 
ers do,  the  muscular  existing  independently  of  the  nervous,  but  be- 
ing influenced  by  it. 

It  was  this  independence  of  the  functions  properly  called  nervous 
on  those  of  the  sensorial  power,  and  the  analogy  which  subsists  be- 
tween the  former  and  chemical  processes,  which  suggested  that  the 
agent  on  which  the  nervous  functions  immediately  depend,  instead 
of  being  peculiar  to  the  living  animal,  may  only  be  an  agent  employ- 
ed by  those  powers  which  are  so,  in  the  same  way  as  any  other 
constituent  part  which  the  living  animal  possesses  in  common  with 
inanimate  nature*;  and  it  apgeared  to  me  that  the  accuracy  of  this 
suggestion  would  be  placed  beyond  a  doubt  if  the  nervous  power 
eould  be  proved  to  be  capable  of  its  function,  after  it  had  been 
made  to  pass  through  any  other  conductor  than  the  nerves;  for  it 
will  be  admitted  that  the  powers  peculiar  to  the  living  animal  can 
only  operate,  and,  as  far  as  we  see,  can  only  exist,  in  the  organs 
to  which  they  belong.  The  brain  cannot  perform  the  office  of  a 
muscle,  nor  a  muscle  that  of  the  brain. 

H,  then,  the  nervous  power  can  be  made  to  pass  through  any 
substance  but  that  of  the  nervous  system  in  which  it  resides,  it 
evidently  .has  an  existence  independent  of  the  mechanism  of  that 
system,  and  therefore  is  not  peculiar  to  it.  This,  after  many  vain 
attempts,  I  succeeded  in  effecting.  It  appears  from  experiments, 
an  account  of  which  the  Society  did  me  the  honor  to  publish  in 
1822,  and  which  have  been  repeated  with  the  same  result  by  M. 
Brechet  and  other  physiologists  at  Paris,  that  the  nervous  power  is 
capable  of  its  function  after  it  has  been  made  to  pass  through  other 
conductors  than  the  nerves 

It   would   seem,  therefore,  that   however  generally  the   nervous 


powers  which  operate  in  inanimate  nature  capable  of  the  functions 
of  the  nervous  power  properly  so  called,  if  brought  to  operate  un- 
der the  same  circumstances;  and  on  trial  it  was  found,  as  appears 
from  experiments  published  in   the   Philosophical   Transactions  of 
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1822  and  1828,  and  repeated  with  the  same  result  by  Dr.  Abel*, 
M.  BreschetI,  and  others,  that  voltaic  electricity  may  be  sub- 
stituted for  the  nervous  power,  not  only  in  the  more  simple,  but  in 
the  more  complicated  functions  of  that  power.  It  not  only  ap- 
pears that  this  form  of  electricity  is  capable  of  exciting  the  muscles 
and  causing  an  evolution  of  caloric  from  arterial  blood|,  but  of  form- 
ing the  secreted  fluids  from  the  blood,  and  supporting  all  those 
functions  on  which  the  structure  of  the  body  depends.  How  far 
do  the  whole  of  these  facts,  whether  relating  to  the  nature  or  func- 
tions of  the  nervous  power,  go  in  proving  its  identity  with  voltaic 
electricity? 

On  reviewing  what  has  been  said  of  the  relations  of  the  senso- 
rial, nervous,  and  muscular  powers,  the  question  naturally  arises: 
If  both  the  nervous  and  muscular  powers  are  thus  independent  of 
the  sensorial  power,  and  capable  of  fheir  functions  after  it  is  with- 
drawn, why  do  the  more  perfect  animals  for  so  short  a  time  sur- 
vive the  loss  of  the  sensorial  functions?  The  cause  is,  that  on  the 
removal  of  the  sensorial  power  respiration  ceases;  because  this 
function  partakes  of  all  three  powers,  the  sensorial,  nervous,  and 
muscular. 

It  has  been  customary  to  speak  of  the  muscles  of  respiration  as, 
at  least  in  part,  muscles  of  involuntary  motion.  What  is  meant  by 
a  muscle  of  voluntary  motion?  It  is  a  muscle  whose  action  under 
all  ordinary  circumstances  we  can  excite,  interrupt,  retard,  and  ac- 
celerate at  pleasure;  but  it  is  not  a  muscle  whose  action  we  can  a- 
all  times  control.  There  is  no  such  muscle,  because  the  impress 
sion  on  the  sensorium  tending  to  call  any  particular  set  of  muscles 
into  action  may  be  so  powerful  that  we  are  unable  to  control  it. 
Who  can  prevent  the  action  of  the  muscles  of  the  arm  when  fire 
is  suddenly  applied  to  the  fingers?  Neither  do  we  mean  by  the 
term  muscle  of  voluntary  motion  one  which  we  cannot  call  into  ac- 
tion during  sleep.  If  our  posture  during  sleep  becomes  uncomfort- 
able, we  call  the  muscles  both  of  the  trunk  and  limbs  into  action 
for  the  purpose  of  changing  it.  The  uneasiness  caused  by  the  con- 
tinuance of  the  same  posture  sufficiently  rouses  the  sleeper  to  make 
him  will  a  change  of  posture,  without  rendering  him  at  all  more 
sensible  to  other  impressions  of  a  slighter  nature,  and  his  sleep  con- 
tinues. 

What  muscles,  then,  are  more  under  command  than  those  of 
respiration?     We  can  on  all  usual  occasions  interrupt,  renew,  re- 

*  The  London  Medical  and  Physical  Journal  for  May,  1820,  vol.  xliii.  p.  385. 

t  De  l'Influence  du  Systeme  Nerveux  sur  la  Digestion  Stomacle;  par  MM.  Bres- 
chet,  D.M.P.,  chef  de  Travaux  Anatomiques  de  la  Faculte  de  Medecine  de  Paris, 
etc.;  H-  Milne  Edwards,  D.M.P. ;  et  Vavasseur,  D.M.P.  (Memoire  In  &  la 
Societe  Philomatic  la  2  Auot,  1823.)  Extraitdes  Archives  Genirales  de  Midecine, 
Aout,  1823. 

X  My  Treatise  on  the  Vital  Functions,  third  edition,  Exper.  80,  81,  82,  83,  84, 
85,  86. 
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tard,  or  accelerate  their  motion  at  pleasure;  and  if  we  cannot  in- 
terrupt it  for  as  long  a  time  as  that  of  the  muscles  of  a  limb,  this 
depends  on  no  peculiarity  in  the  action  of  these  muscles,  but  on 
the  nature  of  the  office  they  are  called  on  to  perform;  and  if  we 
excite  them  in  sleep  for  the  removal  of  an  uneasy  sensation,  and 
cannot  control  them  under  a  sense  of  suffocation,  that  is,  in  a  state 
of  greater  suffering  than  we  can  voluntarily  bear,  all  this  is  no  more 
than  applies  to  every  other  muscle  of  voluntary  motion :  but  from 
the  nature  of  our  constitution  we  must  breathe  many  times  every 
minute,  and  we  need  not  turn  ourselves  more  than  once  in  many 
hours, — a  difference  depending  on  circumstances  which  have  no- 
thing to  do  with  the  nature  of  the   muscles  we  employ   in  either  of 

these  nets. 

If  we  find  the  breathing  going  on  in  apoplexy  after  all  voluntary 
motion  of  the  limbs  has  ceased,  it  is  because  the  sensation  exists 
which  calls  on  the  patient  to  inflate  his  lungs,  while  there  is  none 
which  calls  for  the  action  of  the  limbs.  In  the  slighter  states  of 
apoplexy,  if  the  limbs  be  much  irritated  the  muscles  which  move 
them  will  also  be  called  into  action;  and  in  the  severer  states,  if 
the  patient  breathes  when  no  irritation  of  the  limbs  can  excite  him 
to  move  them,  it  is  that  the  want  of  wholesome  air  in  the  lungs, 
after  a  certain  interval,  produces  a  more  powerful  impression  than 
any  other  means  we  can  employ.  People  have  voluntarily  held  the 
hand  in  the  fire,  but  no  man  ever  voluntarily  abstained  from  breath- 
ing till  the  lungs  were  injured.  When  at  length  no  irritation,  how- 
ever violent,  can  impress  the  sensorium,  the  breathing  ceases  and 
death  ensues.  The' mode  of  death  illustrates  what  is  here  said. 
We  find  the  intervals  of  breathing  becoming  longer  before  it  ceases. 
As  the  insensibility  increases,  a  greater  want  of  fresh  air  is  neces- 
sary to  excite  the  patient  to  inspire,  till  at  length  the  total  privation 
of  fresh  air  no  longer  producing  any  sensation  can  no  longer  excite 

this  effort. 

The  muscles  of  respiration  then,  it  would  appear,  are  as  perfect- 
ly muscles  of  voluntary  motion  as  those  of  the  limbs,  and  are  never 
excited  but  by  an  act  of  the  sensorium.  When  there  is  no  feeling 
to  induce  us  to  breathe,  the  breathing  ceases. 

That  on  ordinary  occasions  we  are  unconscious  of  this  feeling  in 
the  common  acceptation  of  the  term  (that  is,  that  it  makes  no  last- 
ing impression  on  the  mind,  for  this  is  necessary  to  what  we  mean 
by  consciousness),  unless  the  attention  is  particularly  directed  to  it, 
is  no  proof  that  it  has  not  existed.  When  we  direct  our  attention 
to  the  act  of  breathing,  especially  if  we  breathe  more  slowly  than 
usual,  we  can  distinctly  perceive  the  sensation  which  induces  us  to 
inspire,  and  that  it  is  a  voluntary  act  which  relieves  it. 

The  same  observations  respecting  consciousness  apply  to  all  the 
more  trivial  habitual  acts  of  the  sensorium.  In  playing  on  an  in- 
strument, we   cannot  tell    which   finger  last  struck   the  chord;    in 
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walking,  we  cannot  lell  which  leg  we  last  moved; — yet  all  such 
acts  are  strictly  acts  of  volition.  When  we  attend  to  them  we  can 
regulate  them  as  we  please;  but  in  proportion  as  they  are  habitual 
we  attend  to  them  the  less,  and  therefore  least  of  all  to  the  act  of 
respiration. 

To  the  consciousness  of  having  experienced  any  feeling,  it  is  ev- 
ident that  its  strength,  or  some  other  circumstance  attending  it,  must 
be  such  as  to  impress  it  on  the  memory.  We  are  every  hour  per- 
forming many  acts  of  volition  which  are  too  trivial  to  be  remember- 
ed, and  consequently  at  the  time  we  are  questioned  we  have  no 
consciousness  of  their  having  existed.  The  proper  feeling  excites 
the  act  required,  but  the  feeling  is  too  habitual  to  command  the  at- 
tention. 

It  may  be  difficult  for  a  person  not  accustomed  to  reflect  on  such 
subjects  to  believe  that  every  time  his  leg  is  moved  in  walking  he 
performs  a  distinct  act  of  volition;  but  he  will  be  convinced  of  this 
if  he  observes  the  motions  of  those  whose  power  of  volition  is  im- 
paired by  disease.  He  will  find  the  patient  hesitate  which  leg  to 
move  at  every  step,  and  at  length  his  attempts  to  move  the  limbs 
produce  a  confused  and  irregular  action  incapable  of  carrying  him 
forward. 

The  act  of  expanding  the  chest  is  an  act  of  volition;  it  is  an  act 
in  ordinary  breathing  rendered  extremely  easy  by  the  gentleness  of 
the  motion  required,  and  the  continual  habit  which  renders  it  famil- 
iar, and  is  excited  by  a  sensation  proportionably  slight,  but  which 
is  as  essential  to  it  as  stronger  sensations  are  to  more  powerful  acts 
of  volition.  Thus  it  is  that  on  the  removal  of  the  sensorial  power 
respiration  ceases.  It  may  be  here  said,  perhaps,  that  we  have  no 
instance  of  a  muscle  of  voluntary  motion  continuing  to  act  at  short 
intervals  during  life;  but  besides  that  this  is  begging  the  question,  it 
is  to  be  recollected  that  the  action  of  the  muscles  in  ordinary  res- 
piration is  very  slight,  and  performed  at  considerable  intervals,  for 
it  is  only  during  inspiration  that  the  muscles  act.  They  are  quies- 
cent during  expiration,  which  in  our  usual  breathing  is  performed 
by  the  elasticity  of  the  cartilages  and  the  weight  of  the  parts  con- 
cerned. There  is  perhaps  no  muscle  of  the  body  which  could  not 
without  fatigue  maintain  a  similar  action,  were  there  a  cause  capa- 
ble of  exciting  it.  In  certain  diseases  we  find  both  more  powerful 
and  more  frequent  actions  of  the  muscles  of  volition  continued  for 
years,  during  the  whole  of  our  waking  hours,  without  any  complaint 
of  fatigue. 

When  the  change  in  the  blood  effected  by  respiration  no  longer 
takes  place  most  of  the  pulmonary  vessels  lose  their  proper  stimu- 
lus, red  blood,  and  feel  more  directly,  perhaps,  the  debilitating  in- 
fluence of  black  blood;  their  functions,  therefore,  begin  to  fail.  In 
proportion  as  this  happens  the  blood  accumulates  in  the  lungs. 
The  right  side  of  the  heart  consequently-  experiences  an  increased 
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difficulty  in  emptying  itself,  and  the  due  supply  of  blood  to  the  left 
side  fads.  By  the  operation  of  these  causes  both  sides  of  the  heart, 
particularly  in  warm-blooded  animals,  soon  lose  their  power  after 
respiration  ceases.  The  arteries  under  such  circumstances,  it  is 
evident,  cannot  long  supply  fluids  proper  for  the  purposes  of  assim- 
ilation. The  nervous  and  muscular  solids,  therefore,  deviate  from 
the  state  necessary  for  the  functions  of  life,  which  at  length  cease 
in  every  part. 

The  foregoing  appears  to  be  the  order  in  which  the  functions 
always,  with  the  exception  of  their  instantaneous  destruction  as 
above  mentioned,  cease  in  death;  whether  it  be  occasioned  by  in- 
jury of  the  sanguiferous  or  nervous  system,  or  both. 

Such,  then,  appears  to  be  the  nature  of  respiration.  The  first 
act  is  the  impression  made  on  the  sensorium,  the  sensation  excited 
by  the  want  of  fresh  air  in  the  lungs.  We  are  enabled  to  supply  it, 
and  thus  remove  the  uneasiness,  by  exciting  certain  muscles  sub- 
jected to  the  will.  Through  nerves  which  are  fitted  for  this  pur- 
pose, we  apply  a  stimulus  to  certain  muscles  which  perform  the  act 
required.  Thus  respiration  is  the  combined  act  of  the  sensorial, 
nervous,  and  muscular  powers. 

It  as  effectually  destroyed  by  a  failure  of  the  sensation  which 
makes  us  will  to  inspire,  as  by  that  of  the  nervous  or  muscular  pow- 
ers by  which  the  will  effects  its  object.  With  this  view  of  the 
subject  before  us,  and  I  can  see  no  other  which  the  facts  admit  of, 
it  will  be  proper  to  examine  the  nature  of  respiration  more  in  detail. 

I  have  already  had  occasion  to  observe,  that  the  effort  made  in 
ordinary  breathing  is  very  slight.  It  is  chiefly  performed  by  the 
diaphragm,  by  the  contraction  of  which  the  cavity  of  the  chest  be- 
ing slightly  enlarged  perpendicularly,  the  pressure  of  the  atmos- 
phere readily  causes  the  air-cells  to  be  distended  with  air;  but  if 
any  obstacle  occurs  tending  to  prevent  the  passage  of  the  air  to  the 
cells,  a  greater  effort  is  required,  and  other  muscles  are  called  into 
action.  It  seems  almost  unnecessary  to  observe,  that  the  sensation 
which  induces  us  to  make  this  greater  effort  must,  as  the  object  is 
still  the  same,  operate  in  the  same  way.  The  more  powerful  sen- 
sation indeed,  and  the  trouble  the  effort  gives  us  by  calling  our  at- 
tention to  it,  enables  us  at  once  to  perceive  that  it  is  an  effort  of 
the  same  kind  with  any  other  voluntary  effort  by  which  we  endeav- 
or to  relieve  ourselves  from  a  painful  feeling,  and,  like  any  other 
powerful  voluntary  effort  long  continued,  produces  the  feelings  of 
fatigue.  Would  any  privation  of  air  induce  the  struggle  that  we 
see  in  severe  dyspnoea,  if  no  sensation  were  excited  by  it?  This 
sensation  is  excited  in  the  sensorium  through  the  sensorial  nerves 
of  the  lungs,  and  all  that  follows  is  evidently  the  result  of  it. 

The  effort  consists  in  two  things— drawing  the  air  into  the  chest 
with  -reater  force,  that  is,  expanding  the  chest  more  forcibly  that 
the  air  may  enter  it  with  a  greater  degree  ot  atmospheric  pressure, 
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and  thus  any  obstacle  to  its  entrance  be    overcome;  and   doing   all 
we  can  to  enlarge  the  passage  by  which  the  air  enters. 

The  action  of  the  muscle,  by  which  these  objects  are  affected, 
has  been  ascribed  to  a  particular  sympathy  supposed  to  exist  be- 
tween certain  nerves.  But  if  the  eighth  pair  of  nerves,  which  sup- 
plies the  lungs,  originate  near  the  nerves  of  the  diaphragm  and 
certain  muscles  of  the  face  by  which  the  nostrils  are  expanded, 
this  cannot  be  said  of  the  nerves  of  many  other  muscles  equally 
called  into  action  in  severe  dyspnoea,  the  muscles  of  the  loins,  &o.; 
and  if  we  could,  by  what  is  called  sympathy  of  nerves,  explain 
the  phenomena  in  question,  it  is  not  he  overlooked  that  the  same 
sympathy  must  exist  with  respect  to  the  abdominal  as  thoracic  vis- 
cera, for  the  same  nerves  supply  both. 

We  must  therefore  look  for  another  principle  to  account  for  the 
relation  which  subsists  between  such  acts  and  peculiar  state  of  the 
lungs.  The  principle  is  at  hand.  The  sensation  which  induces 
us  to  inspire  forms  a  necessary  link  in  the  chain  of  causes;  for 
every  contraction  excited  in  the  muscles  is  evidently  calculated  to 
relieve  this  sensation  in  one  of  the  two  ways  just  pointed  out.  It 
either  tends  to  expand  the  chest,  or  enlarge  the  passage  of  the  air. 
It  is  impossible  in  such  a  case  to  overlook  the  act  of  the  sensorium, 
which  is  sufficient  to  account  for  the  phenomena  wiihout  any  par- 
ticular sympathy  of  nerves,  which  on  the  other  hand,  I  have  just 
had  occasion  to  point  out,  is  insufficient  for  this  purpose. 

The  muscles  employed  in  extreme  dyspnoea  are  not  confined  to 
a  particular  set.  They  are  the  whole  muscles  of  the  trunk,  and 
sometimes  many  of  the  limbs  also;  muscles  which  have  nothing  in 
common,  except  that  they  are  all  mrscles  of  voluntary  motion,  and 
bear  the  same  relation  to  the  nervous  and  sensorial  systems  which 
all  other  muscles  of  voluntary  motion  do.  Actions  of  the  muscles 
of  the  face,  indeed,  are  equally  associated  with  sensations  referred 
to  the  abdomen  and  the  limbs,  and  arising  from  causes  operating  in 
them.  Who  can  have  a  placid  countenance  while  in  agony  from 
the  operation  of  any  cause,  to  whatever  part  applied? 

It  appears,  from  a  great  variety  of  experiments  to  which  I  have 
referred,  that  organs  supplied  with  ganglionic  nerves  are  subjected 
to  the  influence  not  of  any  one,  but  of  every  part  of  the  brain  and 
spinal  marrow.  No  inference,  therefore,  can  be  drawn  respecting 
the  sympathies  of  any  ganglionic  nerve,  as  the  term  is  here  used; 
that  is,  a  nerve  that  either  enters  or  proceeds  from  ganglions,  ac- 
cording to  the  sense  in  which  I  use  the  term,  from  any  particular 
distribution  of  nerves,  or  from  the  part  where  any  particular  nerve 
which  contributes  to  the  power  of  the  ganglionic  system  originates. 
Vital  organs  are  equally  connected  with  every  part  of  the  brain 
and  spinal  marrow;  and  if  we  must  not  look  for  those  partial  sym- 
pathies with  respect  to  their  other  functions,  there  is  still  less  room, 
it  is  evident,  to  look  for  for  them  in  those  functions  where  the  sen- 
sorial power  is  concerned. 
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The  sensorial  evidently  residing  and  operating  at  the  source  of 
nervous  power,  there  receives  the  various  impressions  conveyed  by 
the  nerves  of  sensation,  and  there  influences  those  nerves  which 
convey  its  dictates. 

I  shall  beg  leave  to  conclude  this  paper  with  a  short  recapitula- 
tion of  the  principal  points  which  appeared  to  be  ascertained  by 
the  experiments  referred  to  in  it. 

The  nerves  are  divided  into  two  classes,  whose  functions  essen- 
tially differ;  those  proceeding,  directly  from  the  brain  and  spinal 
marrow,  which  in  the  one  direction  convey  the  influence  of  the 
parts  of  those  organs  from  which  they  have  their  origin,  and  are 
the  sole  means  of  exciting  the  muscles  of  voluntary  motion,  and  in 
the  other,  impressions  which  influeuce  the  sensorium;  and  the  gan- 
glionic nerves,  which,  while  they,  being  bound  up  with  nerves  of 
sensation,  also  convey  impressions  to  the  sensorium,  and  occasion- 
ally excite  the  muscles  of  involuntary  motion,  usually  excited  by 
stimuli  peculiar  to  themselves,  have  for  their  principal  function  one 
of  greater  importance,  and  which  requires  the  combined  influence 
of  the  whole  brain  and  spinal  marrow, — that  of  supporting  the  var- 
ious processes  of  secretion  and  assimilation, — and  are  consequent- 
ly in  the  strictest  sense  vital  organs. 

Although  the  nervous  power,  therefore,  stands  only  in  the  rela- 
tion of  a  stimulus  to  the  muscular  fibre,  whether  of  voluntary  or 
involuntary  motion,  in  no  degree  contributing  to  its  power,  which 
depends  on  its  own  mechanism,  it  is  essential  to  the  existence  of 
the  secreting  and  assimilating  powers,  which  are  immediately  des- 
troyed by  withdrawing  its  influence. 

Such  is  the  relation  which  the  nervous  system  bears  to  what  may 
be  termed  the  circumferance  of  the  animal  body,  in  .contradistinc- 
tion to  the  sensorium,  which  may  be  justly  regarded  as  its  centre, 
to  which  that  system  bears  a  relation  of  equal  importance;  for  it 
may  be  regarded  as  the  means  of  connecting  the  organs  of  the  sen- 
sorium with  all  other  parts.  In  its  power  this  system  is  independ- 
ent of  the  sensorium,  for  we  have  seen  it  capable  of  all  its  functions 
after  the  sensorial  power  is  withdrawn;  but  in  all  of  them  it  is  in- 
fluenced by  it,  constantly  in  some,  occasionally  in  others.  It  there- 
fore bears  the  same  relation  to  the  sensorial  organs  which  the  mus- 
cles bear  to  it.  As  the  muscular  is  independent  of  the  nervous 
power,  so  is  the  nervous  of  the  sensorial  power.  As  the  nervous 
influence  all  the  muscular  functions,  those  of  the  muscles  of  volun- 
tary motion  in  all  their  functions,  those  of  the  muscles  of  involuntary 
motion  occasionally;  so  the  sensorial  influence  all  the  nervous  func- 
tions, those  of  the  cerebral  and  spinal  nerves  in  all  their  functions, 
those  of  the  ganglionic  nerves  occasionally.  Thus  all  the  functions 
of  the  nervous  and  muscular  systems,  by  which  we  are  connected 
with  the  world  that  surrounds  us,  are  constantly  subjected  to  the 
sensorial  power;   while  the  functions   on   which   our  life   depends, 
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with  the  exception  of  respiration,  are  only  occasionally  so,  and 
under  circumstances  in  which  the  will  has  no  control.  Willi  this 
exception,  the  latter  are  all  functions  of  the  nervous  and  muscular 
powers  alone.  To  respiration  the.sensorial  power  also  is  necessary  i 
and  therefore  the  nervous  and  muscular  powers  never  long  survive 
the  loss  of  the  sensorial  power. 

The  nervous  power,  which  connects  all  the  other  powers  of  the 
animal  body,  effects  so  many  changes  in  it,  and  has  so  large  a  share 
<n  connecting  it  with  the  world  around  it,  cannot,  strictly  speaking, 
be  regarded  as  one  of  the  vital  powers  of  that  body,  but  as  an 
agent  employed  by  those  powers;  because  it  has  been  proved  by 
direct  experiment  that  it  is  capable  of  existing  independently  of  the 
mechanism  of  the  part  in  which  it  resides,  and  therefore  is  not  pe- 
culiar to  that  mechanism;  and,  by  the  same  means,  that  all  its 
functions  may  be  performed  by  voltaic  electricity,  made  to  operate 
in  the  same  circumstances  in  which  the  nervous  power  operates. 

The  experiments  referred  to  in  the  foregoing  paper  suggested  its 
use  in  those  diseases  which  arise  either  from  a  partial  or  general 
failure  of  the  nervous  power;  and  the  success  which  has  attended 
its  employment  has  afforded  another  proof  of  its  capability  of  the 
functions  of  that  power.  The  diseases  in  which  it  has  been  chiefly 
employed  are  habitual  asthma,  the  various  forms  of  indigestion,  af- 
fections of  the  spinal  marrow,  and  general  nervous  debility.  An 
account  of  its  effects  in  the  first  of  these  diseases  was  laid  before 
the  Society,  and  published  in  the  Philosophical  Transactions  of 
1817.  An  account  of  its  effects  in  the  others  is  published  in  the 
third  edition  of  my  treatise  on  the  Vital  Functions. 


THE     END. 
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MIDWIFERY  ILLUSTRATED. 

THE  PRINCIPLES  AND  PRACTICE  OP  OBSTETRIC  MEDICINE  AND 
SURGERY,  IN  REFERENCE  TO  THE  PROCESS  OF  PARTURITION; 
ILLUSTRATED  BY  ONE  HUNDRED  AND  FORTY-TWO  FIGURES.  BY 
FRANCIS  H.  RAMSBOTHAM,  M.D.,  Physician  to  the  Royal  Maternity  Charity, 
and  Lecturer  on  Midwifery  at  the  London  Hospital,  &c.  Second  American  edition, 
revised,  in  one  large  octavo  volume. 

"  Among  the  many  literary  undertakings  with  which  the  Medical  press  at  present  teems,  there  are  few 
that  deserve  a  warmer  recommendation  at  our  hands  than  the  work — we  might  almost  say  the  obstetrical 
library,  comprised  in  a  single  volume— which  is  now  before  us.  Few  workssurpass  Dr.  Ramshotliain's  in 
beauty  and  elegance  of  getting  up,  and  in  the  abundant  and  excellent  Engravings  with  which  it  is  illus- 
trated. We  heartily  wish  the  Volume  the  success  which  it  merits,  and  we  have  no  doubt  that  before 
long  it  will  occupy  a  place  in  every  Medical  Library  in  the  kingdom.  The  Illustrations  are  admirable  ; 
they  are  the  joint  production  of  Bagg  and  Adlard  ;  and  comprise,  within  the  series,  the  best  Obstetrical 
Plates  of  our  best  obstetrical  authors,  ancient  and  modern.  Many  of  the  Engravings  are  calculated  to 
fix  the  eye  as  much  by  their  excellence  of  execution  and  their  beauty  as  works  of  art,  as  by  their  fidelity 
to  nature  and  anatomical  accuracy." — The  Lancet. 

"  It  is  a  good  and  thoroughly  Practical  Treatise ;  the  different  subjects  are  laid  down  in  a  clear  and 
perspicuous  form,  and  whatever  is  of  importance  is  illustrated  by  first-rate  Engravings.  As  a  work 
conveying  good,  sound,  practical  precepts,  and  clearly  demonstrating  the  doctrines  of  Obstetrical  Science, 
we  can  confidently  recommend  it  either  to  the  Student  or  Practitioner.  —  Edinburgh  Journal  of  Medical 
Science. 

DUNGLISON'S  PRACTICE  OF  MEDICINE. 

THE  PRACTICE  OF  MEDICINE;  OR  A  TREATISE  ON  SPECIAL 
PATHOLOGY  AND  THERAPEUTICS;   BY  ROBLEY  DUNGLISON,  M.D., 

Professor  of  the  Institutes  of  Medicine,  &c,  in  the  Jefferson  Medical  College,  Phila 
delphia;  Lecturer  on  Clinical  Medicine,  and  attending  Physician  at  the  Philadelphia 
Hospital,  &c. ;  containing,  the  Diseases  of  the  Alimentary  Canal — the  Diseases  of  the 
Circulatory  Apparatus — Diseases  of  the  Glandular  Organs — Diseases  of  the  Oraans 
of  the  Senses — Diseases  of  the  Respiratory  Organs — Diseases  of  the  Glandiform  Gan- 
glions— Diseases  of  the  Nervous  System— Diseases  of  the  Organs  of  Reproduction- 
Diseases  involving  various  Organ?,  &c.,  &c.     In  two  volumes,  octavo. 

The  object  of  this  work  is  to  place  before  the  Practitioner  and  Student  a  Treatise  on  the  various  Dis- 
eases of  the  Human  Organism,  which  shall  comprise  the  Symptoms,  Causes,  Prognostics  and  Treatment, 
in  such  form  as  to  be  easy  of  reference,  and  a  trustworthy  guide  in  practice.  It  contains  not  only  the 
Views  of  the  Author,  on  all  those  points,  derived  from  extensive  opportunities  for  observation,  but  those 
of  the  distinguished  observers  of  the  day  in  every  part  of  the  world  ;  and  treats  of  a  greater  number  oJ 
Diseases  than  perhaps  any  other  "  Practice  of  Medicine." 

ANATOMY -SPECIAL  AND  GENERAL. 

A  TREATISE  ON  SPECIAL  AND  GENERAL  ANATOMY,  BY  WE.  HOR- 

NER  M  D  ,  Professor  of  Anatomy  in  the  University  of  Pennsylvania.  &c.  &c.  Fifth 
edition,  revised  and  much  improved.  In  two  volumes  octavo.  This  work  is  exten- 
sively used  as  a  text-book  throughout  the  Union. 


LEA    &    BLANCHARD'S    PUBLICATIONS. 


A  MEDICAL  LIBRARY 

FOR    THE    PRACTITIONER    AND    STUDENT. 

A  SYSTEM  OF  PRACTICAL  MEDICINE,  Comprised  in  a  Series  of  Original 
Dissertations,  arranged  and  edited  by  ALEXANDER  TWEEDIE,  M.D.,  F.R.S., 
&c,  &c.  The  whole  revised,  with  Notes  and  Additions,  by  W.  VV.  GERHARD, 
M.D.,  Lecturer  on  Clinical  Medicine  to  the  University  of  Pennsylvania.  The  second 
American  Edition,  now  complete  in  Three  large  Volumes. 

The  design  of  this  work  is  to  supply  the  want,  generally  admitted  to  exist  in  the  Medical  Literature 
of  Great  Britain,  of  a  comprehensive  System  of  Medicine,  embodying  a  condensed,  yel  ample  view  of  the 
Piesent  State  of  the  Science,  The  desideratum  is  tour.'  especially  fell  by  the  Medical  Student,  and  by 
many  Members  of  the  Profession,  who,  from  their  avocations  and  other  circumstances,  have  not  I  ha 
opportunity  of  keeping  pace  with  the  more  recent  improvements  in  the  most  interesting  and  useful 
branch  of  human  knowledge.  To  supply  this  deficiency  is  the  object  of  the  LIBRARY  OF  MEDICINE; 
and  the  Editor  expresses  the  hope,  that  with  the  assistance  with  which  he  has  been  favoured  by  contri- 
butors, (many  of  great  eminence,  and  all  favourably  known  to  the  Public),  he  has  been  able  to  produce  a 
work,  which  will  form  a  Library  of  General  Reference  on  Theoretical  and  Practical  Medicine,  as  well  as 
a  Series  of  Text-Books  for  the  Medical  Student. 

Advertisement  of  the  American  Publisher?  to  their  New  Edition  in  Three  Volumes. 
The  matter  embraced  in  the  Three  Volumes  now  presented,  was  published  in  London  in  Five  separate 
volumes,  and  at  intervals  republished  in  this  country.  The  rapid  sale  of  these  volumes,  embracing  ai 
they  do,  a  History  of  Practical  Medicine,  is  the  best  evidence  of  the  favour  with  which  it  has  been  re- 
ceived by  the  Physicians  of  the  United  States.  Embodying  as  it  does  the  most  recent  information  on 
nearly  every  Disease,  and  written  by  men  who  have  specially  devoted  themselves  to  the  study  of  the 
Disorders  which  form  the  subject  of  their  Articles,  the  work  is  the  most  valuable  for  Reference  within 
the  reach  of  a  Practitioner.  The  arrangement  of  the  Library  into  ("lasses  of  Diseases,  grouped  accord- 
ing to  the  cavities  of  the  body,  is  much  more  agreeable  to  the  reader  than  the  alphabetical  order,  and 
nearly  as  convenient  lor  reference. 

DISEASES  OF  CHILDREN. 

A  TREATISE  ON  THE  PHYSICAL  AND  MEDICAL  TREATMENT  OF 
CHILDREN,  BY  WILLIAM  P.  DEVVEES,  M.D.,  late  Professor  of  Midwifery  in 
the  University  of  Pennsylvania,  &c.  &c.  The  Eighth  Edition,  brought  up  to  1843; 
in  1  vol.  8vo. 

This  edition  embodies  the  notes  and  adJitions  prepared  by  Dr.  Dewees  before  his  death,  and  will  be 
found  much  improved. 

The  objects  of  this  work  are,  1st,  to  teach  those  who  have  the  charge  of  children,  either  a?  parent  or 
guardian,  the  most  approved  methods  of  securing  and  improving  their  physical  powers.  This  is  attempted 
by  pointing  out  the  duties  which  the  parent  or  the  guardian  owes  for  this  purpose,  to  this  interesting  but 
helpless  class  of  beings,  and  the  manner  by  which  their  duties  shall  he  fulfilled.  And  2d,  to  render  avail- 
able a  long  experience  to  those  objects  of  our  affection  when  they  become  diseased.  In  attempting  this, 
the  author  has  avoided  as  much  as  possible,  "  technicality;''  and  has  given,  if  he  does  not  (latter  himself 
too  much,  to  each  disease  of  which  he  treats,  its  appropriate  and  designating  characters,  with  a  fidelity 
that  will  prevent  any  two  being  confounded  together,  with  the  best  mode  of  treating  them,  that  either 
his  nw  n  experience  or  that  of  others  has  suggested.  Physicians  cannot  too  strongly  recommend  the  use 
of  this  book  in  all  families. 

A  NEW  WORK,— DUNGLISON'S 
THERAPEUTICS- AND  MATERIA  MEDICA. 

GENERAL  THERAPEUTICS  AND  MATERIA  MEDICA,  ADAPTED  FOR 
A  MEDICAL  TEXT-BOOK,  BY  ROBLEY  DUNGL1SON,  M.D.,  Professor  of 
Institutes  of  Medicine,  &c,  in  2  vols.  8vo. — Just  ready. 

A  second  edition  of  the  work  on  General  Therapeutics,  being  called  for  by  the  publishers,  the  author 
has  deemed  it  advisable  to  incorporate  with  it  an  account  of  the  different  articles  of  the  Materia  Medica 
To  this  he  has  been  led  by  the  circumstance,  that  the  departments  of  General  Therapeutics  and  Materia 
Medica  are  always  associated  in  the  Medical  Schools.  The  author's  treat  object  has  been  to  prepare  a 
work  which  may  aid  tin'  Medical  Student  in  acquiring  the  main  results  of  modem  observation  and  icllec- 
tion  ;  and.  at  the  same  lime,  he  to  the  Medical  Practitioner  a  trustworthy  hook  of  reference. 

Throughput,  he  has  adopted  the  Nomenclature  of  the  last  edition  of  the  Pharmacopoeia  of  the  United 
States,  a  work  which  ought  to  be  in  the  hands  of  every  practitioner  as  a  guide  in  the  preparation  of 
medicines;  and  he  has  endeavoured  to  arrange  the  articles  in  each  division,  as  nearly  as  he  could,  in  the 
order  of  their  efficacy  as  Therapeutical  agents. 

DEWEES'  MIDWIFERY. 

A  COMPENDIOUS  SYSTEM  OF  MIDWIFERY,  chiefly  desired  to  facilitate 
the  inquiries  of  those  who  may  be  pumrinn-  this  brunch  of  study.     Illustrated  by  occa- 
sional cases,  wilh  mnny  plates.     The  tenth  edition,  with  additions  and  improvements, 
by  W.  P.  DEVVEES,  M.D.,  late  Professor  of  Midwifery  in  the  University  of  Penn- 
sylvania, in  one  volume  8vo. 
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A  NEW  WORK  ON  ANATOMY, 

WITH  ONE  HUNDRED  AND  SEVENTY  ILLUSTRATIONS. 

A  SYSTEM  OF  HUMAN  ANATOMY,  GENERAL  AND  SPECIAL,  BY 
ERASMUS  WILSON,  M.D.,  Lecturer  on  Anatomy,  London.  The  American  edi- 
tion, edited  by  Paul  B.  Goddard,  A.M.,  M.D.,  Demonstrator  of  Anatomy  in  the  Uni- 
versity of  Pennsylvania,  &c.  ;  with  one  hundred  and  seventy  illustrations  on  wood,  by 
Gilbert,  from  designs  prepared  expressly  for  this  work,  by  Bagg,  printed  from  the 
second  London  edition,  in  1  vol.  8vo. — Just  ready. 

"  An  elegant  edition  of  one  of  the  most  useful  and  accurate  Systems  of  Anatomical  Science,  which 
lias  been  issued  from  the  press.  The  illustrations  are  really  beautiful,  and  their  execution  reflects  the 
highest  credit  on  the  able  American  artist  who  copied  them  for  this  edition  of  the  work.  In  its  style  the 
work  is  extremely  concise  and  intelligible.  Dr  Goddard  has  added  a  number  of  valuable  notes,  and  lias 
made  some  judicious  alterations  of  names.  No  one  can  possibly  take  up  this  volume  without  being 
struck  with  the  great  beauty  of  its  mechanical  execution,  and  the  clearness  of  the  descriptions  which  it 
contains  is  equally  evident.  Let  Students,  by  all  means,  examine  the  claims  of  this  work  on  their 
notice,  before  they  purchase  a  text-book  of  the  vitally  important  science  which  this  volume  so  fully  and 
easily  unfolds." — Lancet. 

HOPE  ON  THE  HEART -WITH  PLATES. 

A  TREATISE  ON  THE  DISEASES  OF  THE  HEART  AND  GREAT  VES- 
SELS, AND  ON  THE  AFFECTIONS  WHICH  MAY  BE  MISTAKEN  FOR 
THEM,  COMPRISING  THE  AUTHOR'S  VIEW  OF  THE  PHYSIOLOGY 
OF  THE  HEART'S  ACTION  AND  SOUNDS,  AS  DEMONSTRATED  BY 
HIS  EXPERIMENTS  ON  THE  MOTIONS  AND  SOUNDS  IN  1830,  AND 
ON  THE  SOUNDS  IN  1834-5,  BY  J.  HOPE,  M.D.,  F.R.S.,  of  St.  George's 
Hospital;  formerly  Senior  Physician  to  the  Marylebone  Infirmary;  Extraordinary 
Member,  and  formerly  President,  of  the  Royal  Medical  Society  of  Edinburgh,  &c. 
First  American  from  the  Third  London  Edition,  with  Notes  and  a  detail  of  recent 
Experiments,  by  C.  W.  Pe>nock,  M.D.,  Attending  Physician  to  the  Philadelphia 
Hospital,  Blockley.     In  1  vol.  8vo. 

"  The  addition  of  one-third  of  new  matter  to  the  present  volume,  and  the  care  with  which  the  whole 
has  been  revised  and  corrected,  will,  I  trust,  sufficiently  prove  my  respect  for  the  favourable  opinion  of 
BIT  professional  brethren,  as  evinced,  not  in  this  country  only,  but  also  on  the  European  and  American 
continents,  by  the  sale  of  no  less  than  six  or  seven  editions  and  translations  in  as  many  years."— Ex- 
tract from  Preface. 

MEDICAL  REMEDIES. 

NEW  REMEDIES.  THE  METHOD  OF  PREPARING  AND  ADMINIS- 
TERING THEM;  THEIR  EFFECTS  UPON  THE  HEALTH  AND  DISEASED 
ECONOMY,  &c.  &c,  BY  PROFESSOR  ROBLEY  DUNGLISON.  Fourth  edi- 
tion, brought  up  to  1843.     In  one  volume  octavo. 

This  work  contains  articles  that  have  been  recently  introduced  into  the  Materia  Medica  ;  or  old  articles, 
that  have  received  new  applications,  some  of  these  are  in  the  general  works  on  Materia  Medica,  but 

he  r  nmoertms  are  only  briefly  referred  to.  In  this  work,  the  experience  of  individuals  is  extensively 
liven  I preference  to  the  original  papers.     Under  Iodine,  for  example,  all  the  informa  .on-phanna- 

ceutica  a  1  1  raZ.  ca  -up  to  the  tin  e  of  the  publication  of  the  work,  is  aifi.rded,  with  he  prescnp- 
Bons  that  have  ^proposed  by  various  observers;  each  successive  edition  has  incorporated  with  it  the 
result  of  recent  experience,  and  is  therefore  "  new." 

MIDWIFERY  WITH  CUTS,  A  LATE  WORK. 

A  SYSTEM  OF  MIDWIFERY,  WITH  NUMEROUS  WOOD  CUTS,  BY 
FmVARD  R1GBY  MD,  Physician  to  the  General  Lying-in  Hosp.ta  1  Lecturer  on 
E^.™BfrtK«w7H«pit.l,  &c,  with  notes  and  addmonal  Illustrations, 
by  an  American  Practitioner.     In  ™£&£      .  „  ftw  weeks  before  his 

The  late  Professor  Dewees, '«  to  whose  bandit  his  vol-^.^    ^  .^^  Qf  ^  ,  .„,  auU)unty 
returning  it.  expressed  the  most  i.ivimi<tu«;     i 
should  commend  it  to  general  favour.  ^^^^^^ 

DISEASES  OF  FEMALES. 

x,  ^v  tuv  nTSFASFS  OF  FEMALES,  WITH  NUMEROUS 
ENGRAVIN™^°V  THfLA^fpR0SFESFSOR  W.  P.  BEVVEES,  in  one  »o.nme 
Ehe  Seventh  Eoilion,  re.ieed  ,„dc«recttd. 
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DISEASES  OF  FEMALES,  PREGNANCY  AND  CIIILDBKP. 

THE  PRINCIPAL    DISEASES   OP   FEMALES.  TOGBTHER  WITH  THE 
DISEASES  INCIDENT  TO  PREGNANCY  AND  CHILDBED,  CHIEFLY  POR 

THE  USE  OF  STUDENTS,  BY  FLEETWOOD  CHURCHILL,  M.I),  Lecturer 
on  Midwifery  and  Diseases  of  Women  and  Children,  in  the  Richmond  Hospital,  School 

of  Medicine, &c.  &c,  with  Notes  and  Additions  by  R.  M.  IIvston.  M.D.,  Prof,  s-or,  &c. 
in  the  Jefferson  Medical  College.  Second  American  Edition,  in  1  vol.  bvo. — Just  ready. 


DUNGLISON'S  PHYSIOLOGY -WITH  ILLUSTRATIONS. 

HUMAN  PHYSIOLOGY,  ILLUSTRATED  WITH  OVER  TWO  HUNDRED 
ENGRAVINGS  ON  WOOD;  BY  PROFESSOR  ROBLEY  DUNGLISON;  the 
fourth  edition  with  numerous  additions  and  modifications,  in  2  vols.  8vo. 

This  work  is  occupied  with  the  functions  executed  by  healthy  man.  It  embraces  a  general  exposition 
of  the  functions ;  the  new  views  entertained  in  regard  to  the  formation  of  the  tissues;  but  is  especially 
intended  to  give  an  accurate  view  of  ihe  actions  of  the  different  organs,  as  an  introduction  to  the  study 

of  pathology,  hygiene  ami  therapeutics.     It  tre;its  moreover,  of  the  anal y  of  the  organs  m.  far  as  is 

necessary  for  a  full  understanding  of  the  functions ;  and  is  largely  illustrated  by  appropriate  engni  iiigs, 
The  last  edition  contains  several  additional  illustrations  to  elucidate  either  topics  thai  have  been  already 
touched  upon  in  the  work,  or  such  as  are  new.  Every  effort  has  been  made  to  place  the  work,  in  ail 
respects,  on  a  level  with  the  existing  state  of  the  science. 

THE   DISEASES   OF   THE   EYE. 

A  TREATISE  ON  THE  DISEASES  OF  THE  EYE,  BY  W.  LAWRENCE, 
Surgeon  Extraordinary  to  the  Queen,  &c,  from  the  last  London  Edition,  with  numerous 
additions,  and  sixty-seven  Illustrations,  many  of  which  are  from  original  drawings. 
By  Isaac  Hays,  M.D.,  Surgeon  to  the  Wills  Hospital,  &c,  &c,  in  1  vol.  8vo. — 
Just  ready. 

The  character  of  this  work  is  too  well  established  to  require  a  word  of  commendation— it  is  justly 
considered  the  best  on  the  subject.  The  present  is  a  reprint  of  the  last  London  Edition,  which  appeared 
in  1841,  completely  revised  and  greatly  enlarged  by  the  author— and  to  it  considerable  additions  have 
been  made  by  Ihe  editor.  Several  subjects  omitted  in  the  original  are  treated  of  in  this  edition,  An  Which 
occasion  free  use  has  been  made  of  the  work  of  Mackenzie,  to  which  is  added  the  editor's  own  experi- 
ence, derived  from  many  years'  attention  to  the  subject. 

THE  URINARY  ORGANS,  &c. 

LECTURES  ON  THE  DISEASES  OF  THK  URINARY  ORGANS,  BY  SIR 
B.  C.  BROD1E,  BART.  F.R.S.  From  the  Third  London  Edition,  with  alterations 
and  additions,  a  small  8vo.  volume. — Now  ready. 

The  work  has  throughout  been  entirely  revised,  some  of  the  author's  views  have  been  modified,  and  a 
considerable  proportion  of  new  matter  has  been  added,  among  which  i<s  a  Lecture  on  the  Operation  of 
Lithotomy. 

RICORD   ON  VENEREAL. 

A  PRACTICAL  TREATISE  ON  VENEREAL  DISEASES;  OR,  CRITICAL 
AND  EXPERIMENTAL  RESEARCHES  ON  INOCULATION,  APPLIED  TO 
THE  STUDY  OF  THESE  AFFECTIONS;  WITH  A  THERAPEUTICAL 
SUMMARY  AND  SPECIAL  FORMULARY,  BY  PH.  RICORD,  M.D.,  Surgeon 
of  the  Venereal  Hospital  of  Paris,  Clinical  Professor  of  Special  Pathology, ^&c. 
Translated  from  the  French,  by  Henry  Pilkington  Drummond,  M.D.,  in  one  volume. 
— Now  ready. 

LAWRENCE   ON  RUPTURES. 

A  TREATISE  ON  RUPTURES,  BY  W.  LAWRENCE,  F.R.S.,  Author  of  a 
Treatise  on  the  Diseases  of  the  Eye,  &.c.  &c,  from  the  Fifth  London  Edition,  consi- 
derably enlarged.     In  1  vol.  8vo — Now  ready 

The  peculiar  advantage  of  the  treatise  of  Mr.  Lawrence  is,  that  he  explains  bis  views  on  the  anatomy 
of  hernia,  and  the  different  varieties  of  the  disease,  in  a  manner  which  renders  his  hook  peculiarly  us.l'i.j 
to  the  stud.  el.  It  mu>t  be  superfluous  to  cypress  our  opinion  of  its  value  to  the  surgical  practitioner. 
As  a  treatise  on  hernia,  presenting  a  complete  view  of  tin:  literature  of  the  subject,  it  stands  iu  the  first 
rank.— Edinburgh  JHertical  and  Surgical  Journal. 
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MEDICAL  LEXICON,  BROUGHT  UP  TO  1842. 

ANEW  DICTIONARY  OF  MEDICAL  SCIENCE;  Containing  a  concise 
account  ot  the  various  Subjects  and  Terms,  with  the  French  and  other  Synonvmes,  and 
FormulfE  for  various  Officinal  and  Empirical  Preparations,  &c.  Third  Edition,  brought 
up  to  1*42.  BY  ROBLEY  DUNGLLSON,  M.D.,  Professor  in  the  Jefferson  Medical 
College,  &.c.     In  One  Volume,  royal  8vo. 

"  The  present  Undertaking  was  suggested  by  the  frequent  complaints,  made  bv  the  author's  pupils,  that 
they  were  unable  to  meet  with  information  on  numerous  topics  of  Professional  Inquiry,— especially  of 
recent  introduction,— in  the  medical  dictionaries  accessible  to  them. 

"  It  may.  indeed,  Ik-  correctly  affirmed,  that  we  have  no  dictionary  of  medical  subjects  and  terms  which 
can  be  looked  upon  as  adapted  to  the  state  of  t  lie  science.  In  proof  Of  this  the  author  need  but  to  remark, 
that  he  has  found  occasion  to  add  several  thousand  .Medical  Terms,  winch  are  not  to  be  met  with  in  the 
only  medical  lexicon  at  this  time  in  circulation  in  this  country. 

"  The  present  edition  will  be  found  to  contain  many  hundred  Terms  more  than  the  first,  and  to  have 
experienced  numerous  Additions  and  Modifications. 

'' The  author's  object  has  not  been  to  make  the  work  a  mere  lexicon  or  dictionary  of  terms,  but  to 
afford,  under  each,  a  condensed  view  of  its  various  medical  relations,  and  thus  to  render  the  work  an 
epitome  of  Hip  existing  condition  id"  Medical  Science." 

This  New  Edition  includes,  in  the  body  of  the  work,  the  Index  or  Vocabulary  of  Synonymes  that  was 
in  the  former  Editions  printed  at  the  end  of  the  Volume,  and  embraces  many  Corrections,  with  the  addi- 
tion of  many  New  Words. 

PEREIRA'S  MATERIA  MEDICA, 

EDITED  BY  DR.  CARSON,  WITH  NEAR  THREE  HUNDRED  ENGRAVINGS  ON  WOOD. 

ELEMENTS  OF  MATERIA  MED-CA  AND  THERAPEUTICS;  COMPRE- 
HENDING THE  NATURAL  HISTORY,  PREPARATION,  PROPERTIES, 
COMPOSITION,  EFFECTS,  AND  USES  OF  MEDICINES,  BY  JONATHAN 
PEREIRA,  M.D.,  F.R.S.,  Assistant  Physician  to  the  London  Hospital,  &c. 

Part  I,  contains  the  General  Action  and  Classification  of  Medicines,  and  the  Mineral  Materia  Medica. 
Part  II,  the  Vegetable  and  Animal  Kingdoms,  and  including  diagrams  explanatory  of  the  Processes  of 
the  Pharmacopeias,  a  Tabular  view  of  the  History  of  the  Materia  Medica,  from  the  earliest  times  to  the 
present  day,  and  a  very  copious  index.  From  the  Second  London  Edition,  which  has  been  thoroughly 
revised,  with  the  Introduction  of  the  Processes  of  the  New  Edinburgh  Pharmacopoeia,  and  containing 
additional  articles  on  Mental  Remedies,  Light,  Heat,  Cold,  Electricity,  Maenetism,  Exercise,  Dietetics, 
and  Climate,  and  many  additional  Wood  Cuts,  illustrative  of  Pharmaceutical  Operations,  Crystallogra- 
phy, Shape  and  Organization  of  the  Feculas  of  Commerce,  and  the  Natural  History  of  the  Materia  Medica. 

The  object  rf  the  author  has  been  to  supply  the  Medical  Student  with  a  Class  Book  on  Materia  Medica. 
containing  a  faithful  outline  of  this  Department  of  Medicine,  which  should  embrace  a  concise  account 
of  the  most  important  modern  discoveries  in  Natural  History,  Chemistry,  Physiology,  and  Therapeutics 
in  so  far  as  they  pertain  to  Pharmacology,  and  treat  the  subjects  in  the  order  of  their  natural  historical 
relations.  ...  -, 

This  great  Library  or  Cyclopedia  of  Materia  Medica  has  been  fully  revised,  the  errors  corrected,  and 
numerous  additions  made,  by  DR.  JOSEPH  CARSON,  Professor  of  Materia  Medica  and  Pharmacy  in 
the"College  of  Pharmacy,"  and  forms  Two  Volumes,  octavo,  of  near  1000  large  and  closely-printed 
na<-es;  and  it  may  he  fully  relied  upon  as  a  permanent  and  standard  work  for  the  country,— embodying, 
as  it  does,  full  references  to  the  U.  S.  Pharmacopea  and  an  account  of  the  Medicinal  Plants  indige- 
nous to  the  United  States. 

PRINCIPLES  AND  PRACTICE  OF  SURGERY,  WITH  CUTS. 

THE  PRINCIPJ.ES  AND  PRACTICE  OF  MODERN  SURGERY,  BY  RO- 
BEPt'dRUITT  From  the  Second  London  Edition,  illustrated  with  fifty  wood  en- 
gravings, with  notes  and  comments  by  Joshua  B.  Flint,  M.D.,  in  one  volume  8vo.,  at 
a  low  price. 

EXTRACT   FROM   THE    AUTHOR  S   TREFACE. 
. ,™.  „„„.  „«■  -,  ,,nri-  of  this  kind  ou"ht  not,  as  I  conceive,  to  be  regarded  as  a  matter  of  mere 

J^^»^»'f  *^i™  k„  Rfhl  to  embody  in  it  something  of  a  principle;  and  I 
"  h^naWI^  r  ^menr^U^'^rk  may  be  useful  to  the  student,  by  showing  hint  in  what  order 
gjS  best  P--t/HS^earches  into  H,  gpgj ft,  of  hts  P^fes^  ^ 

tion  at  large,  that  may  be  produced  by  in f,"^1^,,  }  ,*J  varieties  of  fever  and  tetanus. 
V^m^M^J'*^^1^^^^^^^  of  lncal  disra?e;  that  is  to  say,  those 
JSfSgL  rJ5SS"«?aSt!5K  i  J**-,  produced  either  .mmed.ate.y  by  externa,  causes,  or 
secondarily,  Ihroueh  some  deviation  from  healt  '■  *£•   .       D(,„innin„  wi,h  the  simplest  mechanical  inju- 

!Hvnt<^  ™* w  *""•** ttte  M  of  animal 

^Tl'ie  fmirth  part  considers  the  various  tissues,  organs,  and  regions  of  the  body  in  order,  and  describes 
the  various  accidents  they  are  **ay*£\£fL.iom  as  wpre  not  included  in  the  former  parts.  &c. 

::  JRfftfiS  ffSSS^iSSSTTSSSSi  <&  «*. a ,a*  *  very  much  „*«■■*.■ 

this  edition."  . ,     . ■ — ' " 
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FEVERS  OF  THE  UNITED  STATES. 

THE  HISTORY,  DIAGNOSIS  AND  TREATMENT  OP  TYPHOID  AND 
TYPHUS  FEVER,  WITH  AN  ESSAY  ON  THE  DIAGNOSIS  OF  BILIOUS 
REMITTENT  AND  OF  YELLOW  FEVER,  BY  ELISHA  BAETLETT,  AID., 
Professor  of  the  Theory  and  Practice  of  Medicine  in  the  Transylvania  University. 
In  one  volume  8vo;  a  new  work. 

Notice  has  already  been  given  of  the  appearance  of  this  work  :  we  have  become  satisfied  of  its  sterling 
value,  and,  therefore,  without  hesitation,  feel  justified  in  again  recommending  it  to  the  immediate  no- 
tice of  practitioners. — Boston  Medical  and  Surgical  Journal. 

MULLER'S  PHYSIOLOGY. 

ELEMENTS  OF  PHYSIOLOGY;  BY  J.  MULLER,  M.D.,  Professor  of  Ana- 
tomy and  Physiology  in  the  University  of  Berlin,  &c.  Translated  from  the  German 
by  William  Baly,  M.D.,  Graduate  in  Medicine  of  the  University  of  Berlin.  Ar- 
ranged from  the  Second  London  Edition  by  John  Bell,  M.D.,  Lecturer  on  Materia 
Medica  and  Therapeutics,  &c,  &c.     In  One  Volume,  8vo. — Just  ready. 

In  arranging  the  Volume  now  offered  to  American  readers,  from  the  materials  furnished  in  Muller's 
Elements  of  Physiology,  the  Editor  has  endeavoured  io  procure  reduction  in  size,  of  ihis  latter,  with- 
out any  abstraction  of  its  vitality  and  mind.  With  this  view  he  has  omitted,  for  the  most  part,  mere 
disquisitions,  many  details  Of  experiments,  matters  of  physics  and  natural  philosophy,  including  mechan- 
ics under  the  head  of  locomotion,  acoustics  and  the  theories  of  music  under  voice  and  hearing,  and  of 
optics  under  vision, — much  of  the  minutix  of  comparative  physiology,  and  metaphysics  or  metaphysico- 
physiolouy.  But,  while  excluding  details  on  collateral  topics,  the  Editor  has  been  particularly  careful  to 
preserve  Physiology  Proper,  which,  resting  on  the  basis  of  llistogeny  and  General  Anatomy,  derives 
important  aid  from  Organic  Chemistry  and  Microscopical  Observations,  and  in  its  turn  serves  to  illus- 
trate Hygiene,  Pathology  and  Therapeutics.  Thus  aided  and  thus  applied,  in  the  manner  exhibited  by 
Miiller  himself,  Physiology  will  invite  the  attention  of  the  Student  in  these  pages. 

It  will  soon  be  discovered  that,  although  this  volume  is  an  abridgement  of  the  larse  work  of  Miiller,  it 
may  rightfully  claim  to  be  considered  a  complete  system  of  Physiology,  exceeding  in  copiousness  and 
comprehensive  details,  any  other  work  on  the  same  subject  which  has  yet  emanated  from  the  London 
press. 

ELEMENTS  OF  PHYSICS  -  WITH  WOOD-CUTS. 

ELEMENTS  OF  PHYSICS,  OR  NATURAL  PHILOSOPHY',  GENERAL 
AND  MEDICAL.  A  New  Edition,  complete  in  One  Volume,  written  for  universal 
use,  in  plain  and  non-technical  language,  and  containing  New  Disquisitions  and  Prac- 
tical Suggestions;  comprised  in  Five  Parts:  1.  Somatology,  Statics  and  Dynamics. 
2.  Mechanics.  3.  Pneumatics,  Hydraulics  and  Acoustics.  4.  Heat  and  Light. 
5.  Animal  and  Medical  Physics.  By  NEIL  ARNOTT,  M.D.,  of  the  Royal  College 
of  Physicians.  A  New  Edition,  revised  and  corrected  from  the  last  English  Edition; 
with  atlditions  by  Isaac  Hays,  M.D.,  and  numerous  Wood-cuts. 

PRACTICAL  MINERALOGY  AND  GEOLOGY-WITH  CUTS. 

A  TEXT-BOOK  OF  GEOLOGY  AND  MINERALOGY,  WITH  INSTRUC- 
TIONS FOR  THE  QUALITATIVE  ANALYSIS  OF  MINERALS.  BY 
JOSHUA  TRIMMER,  F.G.S.,  with  Two  Hundred  and  Twelve  Wood-cuts.  A 
handsome  Octavo  Volume,  bound  in  embossed  cloth. 

This  is  a  Systematic  Introduction  to  Mineralogy  and  Geology,  admirably  calculated  to  instruct  the 
Student  in  those  sciences.  The  Organic  Remains  of  the  various  Formations  are  well  illustrated  by 
numerous  Figures,  which  are  drawn  with  great  accuracy. 

ELLIS'S  MEDICAL  FORMULARY  IMPROVED. 

THE  MEDICAL  FORMULARY  OF  DR.  ELLIS;  being  a  COLLECTION 
OF  PRESCRIPTIONS,  derived  from  the  Writings  and  Practice  of  many  of  the  most 
eminent  Physicians  in  America  and  Europe.  To  which  is  added  an  Appendix,  con- 
taining the  usual  Dietetic  Preparations  and  Antidotes  for  Poisons  ;  the  whole  accom- 
panied with  a  few  brief  Pharmaceutic  and  Medical  Observations.  By  BENJAMIN 
ELLIS,  M.D.  The  Sixth  Edition,  completely  revised,  with  many  Additions  and 
Modifications,  and  brought  up  to  the  present  improved  state  of  the  Science;  by  Samuel 
George  Morton,  M.D.,  Professor  in  the  Pennsylvania  College  of  Medicine,  &c,  &c. 
In  One  Octavo  Volume. 
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PRINCIPLES   OF   MEDICINE. 

THE  FIRST  PRINCIPLES  OF  MEDICINE,  BY  ARCHIBALD  BILLING, 
M.D.,  A.M.,  Member  of  the  Senate  of  the  University  of  London,  Fellow  of  the  Royal 
College  of  Physicians,  &c,  &c.  In  One  Volume,  8vo.  First  American  from  the 
Fourth  London  Edition. 

"  We  know  of  no  book  which  contains  within  the  same  space  so  much  valuable  information,  the  result 
not  of  fanciful  theory,  nor  of  idle  hypothesis,  but  of  close,  persevering  Clinical  Observation,  accompanied 
with  much  soundness  of  judgment,  and  extraordinary  elimcal  tact." — Medico-  Chirurgical  Review. 

A  TREATISE  ON  FEVER.  By  Southwood  Smith,  M.D.,  Physician  to  the  Lon- 
don Fever  Hospital,  fourth  American  edition.     In  one  volume  octavo. 

COATES'S  POPULAR  MEDICINE,  OR  FAMILY  ADVISER,  consisting  of 
Outlines  of  Anatomy,  Physiology,  and  Hygiene,  with  such  Hints  on  the  Practice  of 
Physic,  Surgery,  and  the  Diseases  of  Women  and  Children,  as  may  prove  useful  in 
families  when  regular  Physicians  cannot  be  procured  :  being  a  Companion  and  Guide 
for  intelligent  Principals  of  Manufactories,  Plantations,  and  Boarding  Schools;  Heads 
of  Families,  Masters  of  Vessels,  Missionaries,  or  Travellers;  and  a  useful  Sketch  lor 
Young  men  about  commencing  the  Study  of  Medicine.     By  Reynell  Coates,  M.D. 

This  worlc  is  designed  to  supply  the  place  of  Evvells'  Medical  Companion,  which  is 
now  entirely  out  of  print. 

OUTLINES  OF  A  COURSE  OF  LECTURES  ON  MEDICAL  JURISPRU- 
DENCE.   By  Thomas  Stewart  Traill,  M.D.,  with  notes  and  additions.  A  small  volume. 

A  PRACTICAL  TREATISE  ON  MEDICAL  JURISPRUDENCE,  with  so 
much  of  Anatomy,  Physiology,  Pathology,  and  the  Practice  of  Medicine  and  Surgery, 
as  are  Essential  to  be  known  by  Members  of  the  Bar  and  Private  Gentlemen;  and  all 
the  Laws  relating  to  Medical  Practitioners;  with  Explanatory  Plates.  By  J.  Chitty, 
Esq.,  second  American  edition,  with  notes  and  additions  adapted  to  American  Works 
and  Judicial  Decisions.     In  One  Volume  Octavo. 

A  TREATISE  ON  PULMONARY  CONSUMPTION,  comprehending  an  In- 
quiry into  the  Nature,  Causes,  Prevention  and  Treatment  of  Tuberculous  and  Scro- 
fulous Diseases  in  General.     By  James  Clark,  M.D.,  F.R.S. 

A  PRACTICAL  TREATISE  ON  THE  HUMAN  TEETH,  showing  the  causes 
of  their  destruction  and  the  means  of  their  preservation,  by  William  Robertson.  With 
plates.     First  American  from  the  second  London  Edition.     In  one  volume  octavo. 

ANATOMY,  PHYSIOLOGY,  AND  DISEASES  OF  THE  TEETH.  By 
Thomas  Bell,  F.R.S.,  F.L.S.,  &c.  Third  American  edition.  In  one  volume  octavo, 
with  numerous  plates. 

DISSERTATIONS  ON  NERVOUS  DISEASES.  By  Drs.  James  Hope,  J.  C. 
Prichard,  John  Hughes  Bennett,  Robert  H.  Taylor  and  Theophilus  Thomson.  In  one 
volume  octavo. 

DISSERTATIONS  ON  DISEASES  OF  THE  ORGANS  OF  RESPIRATION. 
By  Drs.  Williams,  Theophilus  Thomson,  W.  B.  Carpenter,  and  W.  Bruce  Joy.  In 
one  volume  octavo. 

DISSERTATIONS  ON  FEVERS,  GENERAL  PATHOLOGY,  INFLAMMA- 
TION, AND  DISEASES  OF  THE  SKIN.  By  Drs.  Symonds,  Allison,  Christison, 
&,c.  &c.     In  one  volume  octavo. 

DISSERTATIONS  ON  DISEASES  OF  THE  DIGESTIVE,  URINARY  AND 
UTERINE  ORGANS.  By  Drs.  Joy,  Symonds,  Thomson,  Ferguson,  &c.  &c.  In 
one  volume  octavo. 

DISSERTATIONS  ON  HEMORRHAGES,  DROPSY,  RHEUMATISM, 
GOUT,  SCROFULA,  &c.  &c.  By  Drs.  Burrows,  Watson,  Shapter,  Joy,  &c.  &c. 
In  one  volume  octavo.  '  ■'     -       . 

The  above  five  volumes  are  from  the  Library  of  Practical  Medicine,  edited  by  Dr. 
Tweedie,  with  notes  by  Dr.  Gerhard.  Each  volume  is  complete  within  itself,  and  is 
for  sale  separately. 

THE  MEDICAL  STUDENT;  OR  AIDS  TO  THE  STUDY  OF  MEDICINE. 
Including  a  Glossary  of  the  Terms  of  the  Science,  and  of  the  Mode  of  Prescribing; 
Bibliographical  Notices  of  Medical  Works;  the  Regulations  of  the  different  Medical 
Colleges  of  the  Union,  &c.     By  Robley  Dunglison,  M.D.,  &c.  &c.     In  one  vol.  8vo. 


LEA  &   BLAN  CHARD'S    PU  III.IC  AT10NS, 


ESSAYS  ON  ASTHMA,  APHTH.E,  ASPHYXIA,  APOPLEXY,  ARSKNIC, 
ATROPA,  AIR,  ABORTION,  ANGINA  PECTORIS,  and  other  subjects,  embraced 
in  ihe  Articles  from  A  to  Azote,  prepare!]  for  the  Cyclopedia  of  Practical   Medicine 

by  Dr.  Chapman  and  others.  Each  article  is  complete  within  itself,  and  embraces  the 
practical  experience  of  its  author,  and  as  they  are  only  to  be  had  in  this  collection, 
will  be  found  of  great  value  to  the  profession.  The  two  volumes  are  now  offered  at 
a  price  so  low,  as  to  place  them  within  the  reach  of  every  practitioner  and  student. 

OUTLINES  OF  PHYSIOLOGY  ;  with  an  Appendix  on  Phrenology.  By  P.  M. 
Roget,  M.D.,  Professor  of  Physiology  in  the  Royal  Institute  of  Great  Britain,  &c. 
First  American  edition  revised,  with  numerous  Notes.     In  one  volume  octavo. 

GEOLOGY  AND  MINERALOGY,  considered  with  reference  to  Natural  Theology. 
By  the  Rev.  William  Buckland,  D.D.,  Canon  of  Christ  Church,  and  Reader  in  Geo- 
logy, and  Mineralogy  in  the  University  of  Oxford.  With  nearly  one  hundred  copper- 
plates and  large  coloured  maps.  A  new  edition  from  the  late  London  edition,  with 
supplementary  notes  and  additional  plates. 

THE  BRIDGEWATER  TREATISES,  complete  in  seven  volumes  octavo,  em- 
bracing : 

I.  The  Adaptation  of  External  Nature  to  the  Moral  anil  Intellectual  Constitution  of  Man.  By  the 
Rev.  Thomas  Chalmers. 

H.  The  Adaptation  of  External  Nature  to  the  Physical  Condition  of  Man.    By  John  Kidd,  M.D.F.H.S, 

III.  Astronomy  and  General  Physics,  considered  with  reference  to  Natural  Theology.  By  the  Rev. 
William  Whewell. 

IV  The  Hand  ;  its  Mechanism  and  vital  Endowments  as  evincing  Design.  By  Sir  Charles  Bell,  K.H., 
F.K  S.    With  numerous  woodcuts. 

V.  Chemistry,  Meteorology,  and  the  Function  of  Digestion.     By  William  Prout,  M.D.F.It.fs. 

VI.  The  History,  Habits,  and  Instincts  of  Animals.  By  the  Rev.  William  Kiroy,  M.A.F.R.S.  Illus- 
trated by  numerous  engravings  on  copper. 

VII.  Animal  and  Vegetable  Physiology,  considered  wild  reference  to  Natural  Theology.  By  Peter 
Mark  Roget,  M.D.     Illustrated  with  nearly  five  hundred  wood-cuts. 

viii    Qenlogy  and  Mineralogy,  considered  with  reference  to  Natural  Theology.    By  the  Rev.  William 
Buckland,  D.D.     With  numerous  engravings  on  copper,  and  a  large  coloured  map. 
The  works  of  Buckland,  Kirby  and  Roget,  may  be  had  separate. 

A  POPULAR  TREATISE  ON  VEGETABLE  PHYSIOLOGY,  by  W.  P.  Car- 
penter, Author  of  Principles  of  Human  Physiology,  &c,  published  under  the  auspices 
of  the  Society  for  the  Promotion  of  Popular  Instruction.  With  numerous  wood-cuts, 
in  one  volume  12mo. 

A  POPULAR  TREATISE  ON  AGRICULTURAL  CHEMISTRY;  intended 
for  the  use  of  the  practical  farmer,  by  Charles  Squarry,  Chemist.     In  one  vol.  12mo. 

ROGET'S  ANIMAL  AND  VEGETABLE  PHYSIOLOGY,  with  nearly  five 
hundred  wood-cuts,  in  two  volumes,  second  American  edition. 

THE  HISTORY,  HABITS,  AND  INSTINCTS  OF  ANIMALS,  by  the  Rev. 
William  Kirby,  M.A.F.R.S.     Illustrated  by  numerous  copperplate  engravings. 

The  Ninth  Bridgewater  Treatise.  A  FRAGMENT,  by  Charles  Babbage,  Esq. 
From  the  second  London  edition.     In  one  volume  octavo. 

A  PRACTICE  OF  PHYSIC.  Comprising  most  of  the  diseases  not  treated  of  in 
Diseases  of  Females  and  Diseases  of  Children,  second  edition.  By  W.  P.  Dewees, 
M.D.,  formerly  Adjunct  Professor  in  the  University  of  Pennsylvania.     In  one  vol.  8vo. 

ELEMENTS  OF  HYGIENE;  on  the  Influence  of  Atmosphere  and  Locality; 
Change  of  Air  and  Climate,  Seasons,  Food,  Clothing,  Bathing,  Sleep,  Corporeal  and 
Intellectual  Pursuits,  &c,  on  Human  Health,  constituting  Elements  of  Hygiene.  By 
Robley  Dunglison,  .M.D.     In  one  volume  8vo. 

ABERCROMBIE  ON  THE  STOMACH.  Pathological  and  Practical  Researches 
on  Diseases  of  the  Stomach,  the  Intestinal  Canal,  the  Liver,  and  other  Viscera  of  the 
Abdomen.  By  John  Abercrombie,  M.D.  Third  American,  from  the  second  London 
edition,  enlarged.     In  one  volume  8vo. 

DISEASES  oFtHE  SKIN. 

A   NEW  WORK. 

A  PRACTICAL  AND  THEORETICAL  TREATISE  ON  THE  DIAGNOSIS, 
PATHOLOGY,  AND  TREATMENT  OF  DISEASES  OF  THE  SKIN,  arranged 
according  to  a  Natural  System  of  Classification,  and  preceded  by  an  Outline  of  the 
Anatomy  and  Physiology  of  the  Skin.  By  Erasmus  Wilson,  M.  D.,  author  of  a  System 
of  Human  Anatomy,  &c,  in  1  vol.  8vo. 


LEA  &  BLANCHARD  HAVE  JUST  PUBLISHED 

A   TREATISE 

ON 

THE    DENTAL    ART, 

FOUNDED 

ON    ACTUAL    EXPERIENCE. 

ILLUSTRATED  BY  TWO  HUNDRED  AND  FORTY-ONE  FIGURES  IN  LITHOGRAPHY, 

AND  FIFTY-FOUR  WOOD  CUTS. 

BY  F.  MAURY, 

DENTIST  OF  THE  ROYAL  POLYTECHNIC  SCHOOL. 

CxartslateU  from  tfjc  jFrenri), 

WITH  NOTES  AND  ADDITIONS, 

BY  J.  B.  SAVIER, 

DOCTOR  OF  DENTAL  SURGERY. 

One  vol.  8vo. 
This  work  is  designed  as  a  Text  Book  in  the  Baltimore  College  of  Dental  Surgery,  and 
commends  itself  to  the  Profession  from  the  great  reputation  of  the  author,  and  as  embra- 
cing the  latest  information  on  the  subject. 

From  the  American  Journal  of  the  Medical  Sciences. 

"The  above  is  the  title  of  an  interesting,  highly  valuable,  and  well  written  treatise  on 
Dental  Surgery,  embracing  a  broader  and  more  extended  view  of  the  subject  than  is 
usually  given  by  writers  on  this  branch  of  the  curative  art.  The  work  is  divided  into 
three  parts:  the  first  is  devoted  to  the  '  Anatomy  and  Physiology  of  the  Mouth  and  its 
Appendages,'  as  for  example — the  tongue,  maxillary  bones,  muscles,  nerves,  arteries, 
veins  and  glands;  the  teeth,  together  with  a  descripiion  of  the  manner  of  their  formation, 
development,  structure,  and  eruption  of  both  the  temporary  and  permanent  sets;  also  a 
description  of  the  dental  pulps  and  enamel,  and  the  varieties  of  'form,'  '  number,'  'posi- 
tion,' 'structure,'  and  the  'consistency  of  the  teeth'  " 

"  In  the  second  part  of  the  work,  he  treats  of  '  Dental  Hygiene  and  Therapeutics,' 
embracing  a  description  of  the  means  for  the  preservation  of  the  teeth  and  all  the  other 
parts  of  the  rnouth." 

"The  third  part  of  the  work  is  devoted  to  •  Mechanical  Dentistry,'  or  a  description  of 
the  various  methods  for  the  insertion  of  artificial  teeth;  every  one  of  which  is  illustrated 
by  one  or  more  wood-cut  engravings  and  lithographic  pi  tes." 

"The  original  work,  we  believe,  is  held  in  high  estimation  in  France  by  the  medical, 
as  well  as  the  dental  profession,  and  that  it  is  one  of  merit  is  proved  by  the  fact  that 
it  has  passed  through  six  or  seven  editions,  and  Dr.  Suvier,  the  translator,  has  done  him- 
self much  credit  by  the  very  correct  English  version  he  has  given  of  it." 

"  The  information  contained  in  the  first  and  second  parts  of  the  work  should  be  possessed 
not  only  by  every  dental,  but  by  every  medical  practitioner,  and  more  especially  by  those 
residing  in  the  country  and  small  villages  where  the  services  of  scientific  and  skilful 
dentists  can  rarely  be  had." 

L.  &  B.  would  particularly  call  the  attention  of  the  Profession  to  the  series  of  works 
written  by  Professor  Dunguson,  and  published  by  them.  They  are  now  extensively 
used  as  Text  Books  throughout  the  Union,  and  great  care  is  taken  by  the  author  that 
each  successive  edition  embodies  the  improvements  and  new  information  up  to  its  publica- 
tion. Persons  who  may  order  these  works  may  rely  upon  having  the  last  editions.  They  are 
THE  PRACTICE  OF  MEDICINE;  or  a  TREATISE  ON  SPECIAL  PATHOLOGY 

AND  THERAPEUTICS,  in  2  vols.  8vo. 
GENERAL  THERAPEUTICS  AND  MATERIA  MEDICA,  irv  2  vols.  8vo. 
NEW  REMEDIES  PHARMACEUTICALLY  AND  THERAPEUTICALLY  CON- 
SIDERED, a  New  Edition,  the  fourth,  is  just  ready,  1  vol.  8vo. 
A  NEW  DICTIONARY  OF  MEDICAL  SCIENCE,  the  third  edition,  in  1  vol.  8vc 
HUMAN  PHYSIOLOGY,  with  Illustrations,  the  fourth  edition,  in  2  vols.  8vo. 
ICT  See  a  more  detailed  description  of  them  on  other  pages. 


A  NEW  WORK  ON  PRACTICAL  SURGERY, 

WITH  OVER  TWO  HUNDRED  AND  FIFTY  ILLUSTRATIONS, 

AT  A  VERY  LOW  PRICE. 


NOW    READY: 

A  SYSTEM  OF  PRACTICAL  S  URGERY, 

BY 

PROFESSOR  WILLIAM  FERGUSSON, 

OF  KING'S  COLLEGE,  LONDON. 

ILLUSTRATED  BY  OYER  TWO  HUNDRED  AND  FIFTY  SPLENDID  CUTS, 

EXECUTED  BY  GILBERT,  FROM  DESIGNS  BY  BAGG, 

WITH 

4 

NOTES    AND    ADDITIONS 

Br  GEORGE  W.  NORRIS,  M.  D., 

ONE  OF  THE  SURGEONS  TO  THE  PENNSYLVANIA  HOSPITAL. 

In  One  Volume  8vo. 

The  object  and  nalure  of  this  volume  are  thus  described  by  the  author: — "The  present 
work  has  not  been  produced  to  compete  with  any  already  before  the  Profession;  the  ar- 
rangement, the  manner  in  which  the  subjects  have  been  treated,  and  the  illustrations,  are 
all  different  from  any  of  the  kind  in  the  English  language.  It  is  not  intended  to  be 
placed  in  comparison  with  the  elementary  systems  of  Cooper,  Burns,  Liston,  Symes,  Li- 
zars,  and  that  excellent  epitome  by  Mr.  Druitt.  It  may  with  more  propriety  be  likened 
to  the  Operative  Surgery  of  Sir  C.  Bell,  and  that  of  Mr.  Averill,  both  excellent  in  their 
day,  or  the  more  modern  production  of  Mr.  Hargrave,  and  the  Practical  Surgery  of  Mr. 
Liston.  There  are  subjects  treated  of  in  this  volume,  however,  which  none  of  these  gen- 
tlemen have  noticed,  and  the  author  is  sufficiently  sanguine  to  entertain  the  idea  that  this 
work  may  in  some  degree  assume  that  relative  position  in  British  Surgery  which  tho 
classical  volumes  of  Velpeau  and  Malgaigne  occupy  on  the  Continent." 


The  publishers  commend  this  work  to  the  attention  of  the  Profession  as  one  combining 
cheapness  and  elegance,  with  a  clear,  sound,  and  practical  treatment  of  every  subject  in 
surgical  science.  No  pains  or  expense  has  been  spared  to  present  it  in  a  style  equal,  if 
not  superior  to  the  London  edition,  and  to  match  the  edition  of  "  Wilson's  Anatomy," 
lately  published,  and  "Churchill's  System  of  Midwifery"  and  "Carpcnter'6  Human  Phy- 
siology" now  preparing. 

O"  A  more  beautiful  volume  of  the  kind  has  never  been  presented  in  this  country  to 
the  Medical  Profession,  and  the  price  is  so  low  as  to  bring  it  within  the  reach  of  all. 

It  has  been  introduced  as  a  Text  Book  in  several  Colleges,  and  at  the  approaching  fall 
will  be  added  to  the  list  of  several  others. 

Some  specimens  of  the  illustrations  and  recommendations  are  annexed. 
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Fig.  103. 


Fig.  113. 
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Notices  of  Fers;usson''s  Practical  Surgery. 

"The  object  of  this  work,  is  to  present  '■  mmiual  of  the  details  of  Practical  Sorcery, 
which  shall,  in  some  degree,  meet  the  wishes  and  wants  ot  the  student,  as  well  as  ot  the 
surgeon  already  engaged  in  practice;'  and  the  author  has  proved  that  he  well  knows  what 
those  wants  and  wishes  are,  and  that  he  is  fully  competent  to  the  task  of  supplying  them. 
Indeed,  we  know  of  no  volume  in  which  the  young  surgeon  will  6nd  so  clearly  and  concisely 
described,  as  in  the  present,  the  various  duties  which  he  is  called  upon  to  execute,  and  the 
simplest  and  most  efficient  means  of  performing  them;  and  we  feel  sure  that  its  publication 
will  greatly  contribute  to  the  advancement  of  the  art  of  surgery,  by  rendering  the  student 
familiar  with   its  elements  and  details. 

"  We  must  not  close  this  notice  without  stating  that,  the  editor  has  contributed  some  valu- 
able additions,  and  that  the  getting  up  of  the  work — the  printing,  paper,  and  illustrations, 
which  last  are  very  numerous,  are  superior  to  any  thing  of  the  kind  which  has  issued  from, 
the  medical  press  of  this  country." — Amer.  Journal  of  the  Medical  Sciences. 

"  If  we  were  to  say  that  this  volume  by  Mr.  Fergusson,  is  one  excellently  adapted  to  the 
student,  and  the  yet  inexperienced  practitioner  of  surgery,  we  should  restrict  unduly  its 
range.  It  is  of  the  kind  which  every  medical  man  ought  to  have  by  him  for  ready  refer- 
ence, as  a  guide  to  the  prompt  treatment  of  many  accidents  anrl  injuries,  which  whilst  he 
hesitates,  may  be  followed  by  incurable  defects,  and  deformities  of  structure,  if  not  by- 
death  itself." 

"In  drawing  to  a  close  our  notice  of  Mr.  Fergusson's  Practical  Surgery,  we  cannot  re- 
frain from  again  adverting  to  the  numerous  and  beautiful  illustrations  by  wood-cuts,  which 
contribute  so  admirably  to  elucidate  the  descriptions  in  the  Text.  Dr.  Norris  has,  as  usual, 
acquitted  himself  judiciously  in  his  office  of  aimotator.  His  additions  are  strictly  practical, 
and  to  the  point." — Bulletin  of  Medical  Science. 

"We  know  not  how  generally  Mr.  Fergusson's  system  of  Practical  Surgery  may  be 
known  to  practitioners,  but  those  who  are  strangers  to  it,  ous.ht  not  to  be  so  any  longer, 
since  it  is  obvious,  that  it  is  destined  to  work  its  way  into  public  favour.  George  W.  Nor- 
ris, M.  D.,  one  of  the  surgeons  of  the  Pennsylvania  Hospital,  who  has  added  notes  and 
additional  illustrations,  says,  in  a  short  preface,  that  it  '  is  so  well  adapted  to  the  wants  of 
the  American  student  and  practitioner,  that  no  apology  is  necessary  for  introducing  it  to 
their  notice.  The  work  is  at  once  clear  and  concise  in  style,  strictly  practical  in  its  con- 
tents, and  the  wood-cuts,  admirably  executed  by  Mr.  Gilbert,  are  remarkable  for  their 
spirit  and  accuracy.'  Dr.  Norris  is  good  authority;  he  is  not  a  man  to  bestow  commenda- 
tion where  it  is  not  deserved,  nor  would  he  hazard  a  growing  reputation  by  recommending 
to  the  notice  of  surgeons  anything  that  would  not  bear  the  most  critical  examination." 

"  The  two  hundred  and  fifty-four  engravings  are  as  correct  and  beautiful  as  can  be  found 
anywhere.  We  bespeak  for  such  a  book,  the  countenance  and  patronage  of  a  liberal-minded 
faculty." — Boston  Med.  &  Surg.  Journal. 

"  We  can  only  add  our  testimony  that,  in  following  this  course,  the  author  has  fully  suc- 
ceeded in  making  an  original  and  strictly  practical  work,  and  one  which  we  are  confident 
will  be  considered  a  standard  book  for  the  surgeon.  In  its  style  it  is  concise,  easy,  and 
agreeable;  the  matter  it  contains  is  well  arranged,  and  what  is  more  important,  admirably 
digested;  the  directions  for  the  use  of  instruments,  for  the  performance  of  operations,  for 
the  diagnosis  of  diseased  conditions,  and  for  the  proper  treatment  lor  their  relief,  are  all 
clearly  laid  down  and  illustrated  by  excellent  wooil  cuts,  which  speak  more  intelligibly 
oculis  fidelibus ,  than  would  the  most  laboured  explanations." — JY.  York  American. 

"This  new  work,  just  issued  from  the  house  of  Messrs.  Lea  &  Blanchard,  is  remarkable 
in  many  respects  for  the  value  of  the  information  it  contains,  the  number  of  admirable  illus- 
trations, and,  withal,  for  the  style  in  which  it  has  been  brought  out,  taking  a  place,  in  this 
respect,  alongside  the  'System  of  Human  Anatomy,' recently  published  by  the  same  en- 
terprising house.  The  object  of  the  author  throughout  the  whole  of  the  work,  has  been  'to 
produce  a  manual  of  the  details  of  practical  surgery,  which  shall,  in  some  degree,  meet  the 
wishes  of  the  student,  as  well  as  of  the  surgeon  already  engaged  in  practice.'  And  in  this, 
every  one  must  admit,  he  has  fully  succeeded.  The  American  editor,  (one  of  our  best  in- 
formed surgeons,)  has  added  matter  having  reference,  principally,  to  the  treatment  of  some 
of  the  more  common  surgical  affections,  or  to  operations,  done  by  his  own  countrymen, 
which  have  been  deemed  worthy  of  notice." 

"A  friend,  who  is  well  acquainted  with  all  that  has  been  done  in  this  department  of  sci- 
ence, is  prepared  to  say,  that  no  surgical  work  has  emanated  from  the  press  of  this,  or  any 
other  country,  which  is,  in  all  respects,  more  creditable  to  the  author  and  editor;  and  it 
appears  to  him,  that  every  library  ought  to  possess  it.  It  will  be  found  a  faithful  guide, 
with  no  obscurity  to  lead  to  hesitation,  and  with  illustrations  such  as  to  guard  completely 
against  error." — if.  S.  Gazette. 

It  is  with  unfeigned  satisfaction  that  we  call  the  attention  of  the  profession  in  this  country 
to  this  excellent  work.  It  richly  deserves  the  reputation  conceded  to  it,  of  being  the  best 
practical  surgery  extant,  at  least  in  the  Knglish  language. 

The  matter  added  by  the  American  editor,  is  both  interesting  and  useful,  and  bears  the 
impress  of  his  cautious  and  discriminating  mind. — Medical  Examiner. 


ELEMENTS    OF    MATERIA    MEDICA   AND    THERAPEUTICS, 
Willi  NEAR  300  ILLUSTRATIONS. 


ELEMENTS 

OF 

MATERIA  MEDICA  AND  THERAPEUTICS; 

COMPREHENDING 

THE  NATURAL  HISTORY,  PREPARATION,  PROPERTIES, 

COMPOSITION,  EFFECTS,  AND  USES  OF  MEDICINES, 

By  JONATHAN  PEREIRA,  M.D.,  F.R.S., 

ASSISTANT    rHVSlCIAN    TO    THE    LONDON    HOSPITAL,    ETC. 

Willi  numerous  Illustrations, 

FROM  THE  SECOND  LONDON  EDITION. 

ENLARGED  AND  IMPROVED,  WITH  NOTES  AND  ADDITIONS, 

BY  JOSEPH  CARSON,  M.D. 

PROFESSOR    OF  MATERIA  MEDICA  AND  PHARMACY  IN    THE  PHILADELPHIA  COLLEGE  OF 
PHARMACY,  ETC. 

Part  I.,  contains  the  General  Action  and  Classification  of  Medicines, and  tlie  Mineral  Ma- 
teria Medica.  Part  II.,  the  Vegetable  and  Animal  Kingdoms,  and  including  diagrams  ex- 
planatory ot"  the  Processes  of  the  Pharmacopoeias,  a  tabular  view  of  the  History  of  the 
Materia  Medica,  from  the  earliest  times  to  the  present  day,  and  a  very  copious  index.  From, 
the  Second  London  Edition,  which  has  been  thoroughly  revised,  with  the  Introduction  of  the 
Processes  of  the  New  Edinburgh  Pharmacopoeia,  and  containing  additional  articles  on 
Mental  Remedies,  Light,  Heat,  Cold,  Electricity,  Magnetism,  Exercise,  Dietetics,  and 
Climate,  and  many  additional  Wood  Cuts,  illustrative  of  Pharmaceutical  Operations,  Crys- 
tallography, Shape  and  Organization  of  the  Feculas  of  Commerce,  and  the  Natural  History 
of  the  Materia  Medica. 

The  object  of  the  author  has  been  to  supply  the  Medical  Student  with  a  Class  Book  on 
Materia  Medica,  containing  a  faithful  outline  of  this  Department  of  Medicine,  which  should 
embrace  a  concise  account  of  the  most  important  modern  discoveries  in  Natural  History, 
Chemistry,  Physiology,  and  Therapeutics,  in  so  far  as  they  pertain  to  Pharmacology,  and 
treat  the  subjects  iu  the  order  of  their  natural  historical  relations. 

PREFACE  TO  THE  AMERICAN  EDITION. 

Thf.  very  great  merit  of  Pereira's  Elements  of  Materia  Medica  and  Therapeutics,  having 
attracted  the  attention  of  the  Profession  in  the  United  States,  it  is  believed  that  an  important 
service  is  performed  in  rendering  it  accessible,  by  the  publication  of  an  American  edition. 
It  is  by  far  the  most  comprehensive  treatise  upon  the  subject  iu  the  English  language.  Re- 
plete with  erudition  arid  at  the  same  time  most  satisfactory  wiih  respect  to  references;  it  is 
admirably  suited  to  the  «ants  of  the  advanced  student  and  the  practitioner;  while  from  the 
distinctness  of  the  facts,  their  methodical  arrangement,  and  the  clear  philosophical  expla- 
nations connected  with  them,  it  meets  the  wants  of  the  student  who  is  in  search  of  the  first 
lessons  in  the  science.  It  may,  therefore,  with  equal  benefit  be  employed  as  a  work  of  re- 
ference, or  as  an  elementary  text  book,  in  which  two-fold  character  it  occupies  an  unusual 
position. 

More  completely  to  adapt  it  to  the  demands  of  this  country,  such  additions  have  been  made 
as  are  deemed  to  be  essential.  Thus,  the  portion  devoted  to  pharmaceutical  information,  is 
in  the  original  work  too  strictly  local,  as  it  is  confined  almost  exclusively  to  the  peculiarities 
of  the  three  British  Colleges;  to  obviate  this,  the  nomenclature  of  the  last  edition  of  the 
United  States  Pharmacopoeia  has  been  introduced,  by  inserting  the  name  of  each  article 
adopted  by  that  standard,  in  connexion  with  those  assumed  by  the  authorities  uniformly  cited 
bv  the  author,  or  by  expressing  a  correspondence  of  name  with  one  or  more  of  them  by  the 
symbols  ( U.  S.)  in  union  with  similar  symbols  used  by  him  to  indicate  the  authority.  The 
formula;  of  the  United  States  Pharmacopoeia  have  also  been  set  forth  with  the  formula;  of 
the  standards  previously  mentioned,  and  where  a  formula  has  been  adopted,  or  a  medicinal 
preparation  assumed  bv  our  own  work,  entirely  differing  from  those  found  in  the  text,ithas 
been  presented,  with  all  the  details  necessary  for  its  employment.       '  _  , 

Succinct  histories  of  the  most  important  indigenous  medicines  of  the  United  States,  of 
which   no  account  had  been  given,   have  been   introduced  in  their  appropriate  places,  M 


proper 

expedient. 


PEREIRA  CONTINUED. 


It  forms  Two  Volumes,  of  about  1600  large  and  Well-printed  pngf s,  with  near  300  illus- 
trations on  wood.  Great  expense  lias  been  incurred  in  getting  it  up,  and  llie  editor  lias  been 
most  careful  in  its  revision,  so  that  it  may  be  relied  upon  as  a  standard  and  permanent  work. 

It  will  lie  used  a9a  Text  Hook  in  various  sections  df  the  country.  Numerous  testimonials 
from  Journals,  Professors,  and  others,  could  l>e  given,  but  the  Publishers  prefer  exhibiting 
this  explanation  of  its  contents,  and  submitting  an  extract  from  the  work. 


Extract  from  the  Article — Lobelia. 

Chemical  Characteristics. — A  strong  decoction  of  lobelia  dropped  into  recti- 
fied spirit  deposits  a  precipitate  {gum).  Acetate,  and  especially  diacetate  of Jead, 
form  yellow  precipitates  with  the  decoction.  Protonitrate  of  mercury  also  forms  a 
copious  precipitate.     (For  other  chemical  characteristics,  see  above.) 

Physiological  Effects. — An  accurate  account  of  the  effects  of  this  plant  on 
man  and  animals  is  yet  wanting.  But  from  the  observations  hitherto  made  its 
operation  appears  to  be  very  similar  to  that  of  tobacco  (see  p.  317);  and  from  this 
circumstance,  indeed,  it  has  been  called  the  Indian  Tobacco.  I  have  before  re- 
marked, that  both  in  its  taste  and  in  the  sensation  of  acridity  which  it  excites  in 
the  throat,  it  resembles  common  tobacco.  This  analogy  between  nicotiana  and 
lobelia,  originally  noticed  by  the  American  practitioners,  is  confirmed  by  Dr.  El- 
liotson.     {Lancet,  April  15,  1837,  p.  144.) 

a.  On  Animals  generally. — Horses  and  cattle  have  been  supposed  to  be  killed 
by  eating  it  accidentally.  (Thacher,  American  New  Dispensatory,  p.  2.)  An  ex- 
traordinary flow  of  saliva  is  said  to  be  produced  by  it  on  cattle.  {Lancet,  Mav  13, 
1837,  p.  299.) 

[Mr.  Procter  administered  a  grain  of  lobelina  in  solution  to  a  cat.  In  less  than 
two  minutes  it  produced  violent  emesis,  and  much  prostration,  from  which  the 
animal  fully  recovered  in  three  hours.  Again,  one  grain  of  the  substance  in  an 
ounce  of  water  was  administered  directly  into  the  stomach  of  the  animal  by  an 
elastic  tube.  Immediate  and  total  prostration  was  the  consequence,  which  in  half 
an  hour  rendered  the  animal  almost  motionless;  the  pupils  of  the  eyes  were  much 
dilated.  The  animal  gradually  recovered  its  strength,  but  the  effects  of  the  pros- 
tration were  evident  for  fifteen  hours  afterwards.  No  emetic  or  cathartic  effects 
resulted.     {Am.  Journ.  of  Vharm.  vol.  xiii.  p.  10.) — J.  C] 

3-  On  Man. — ax.  In  small  doses  it  operates  as  a  diaphoretic  and  expectorant.  Mr. 
Andrews,  {Land.  Med.  Gaz.  vol.  iii.  p.  260,)  who  speaks  from  its  effects  on  him- 
self, says,  it  has  "the  peculiar  soothing  quality  of  exciting  expectoration  without 
the  pain  of  coughing." 

S3.  In  full  medicinal  doses  (as  Qj.  of  the  powder)  it  acts  as  a  powerful,  nauseat- 
ing emetic.  Hence  it  has  been  called  the  emetic  weed.  It  cauees  severe  and 
speedy  vomiting,  attended  with  continued  and  distressing  nausea,  sometimes  purg- 
ing, copious  sweating,  and  great  general  relaxation.  These  symptoms  are  usually 
preceded  by  giddiness,  headache,  and  general  tremors.  The  Rev.  Dr.  M.  Cutler, 
(Thacher,  op.  cit.,)  in  his  account  of  the  effects  on  himself,  says,  that  taken  during 
a  severe  paroxysm  of  asthma,  it  caused  sickness  and  vomiting,  and  a  kind  of  prickly 
sensation  through  the  whole  system,  even  to  the  extremities  of  the  fingers  and 
toes.  The  urinary  passage  was  perceptibly  affected,  by  producing  a  smarting 
sensation  in  passing  urine,  which  was  probably  provoked  by  stimulus  on  the 
■bladder.  It  sometimes,  as  in  the  Rev.  Dr.  Cutler's  case,  gives  almost  instanta- 
neous relief  in  an  attack  of  spasmodic  asthma.  Intermittent  pulse  was  caused  by 
it  in  a  case  mentioned  by  Dr.  Elliotson.  Administered  by  the  rectum,  it  produces 
the  same  distressing  sickness  of  stomach,  profuse  perspiration,  and  universal  re- 
laxation, which  result  from  a  similar  use  of  tobacco. 

yy.  In  excessive  doses,  or  in  full  doses  too  frequently  repealed,  its  effects  are  those 
of  a  powerful  acro-narcotic.  poison.  "The  melancholy  consequences  resulting  from 
the  use  of  Lobelia  inflata,"  says  Dr.  Thacher,  {op.  cit.)  "as  lately  administered  by 
the  adventurous  hands  of  a  noted  empiric,  have  justly  excited  considerable  interest 
and  furnished  alarming  examples  of  its  deleterious  properties  and  fatal  effects. 
The  dose  in  which  he  is  Said  usually  to  prescribe  it,  and  frequently  with  impunity, 
is  a  common  traspoonful  of  the  powdered  seeds  or  leaves,  and  often  repeated.  If 
the  medicine  does  not  puke  or  evacuate  powerfully,  it  frequently  destroys  the  pa- 
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tient,  and  sometimes  in  five  or  six  hours."  Its  effects,  according  to  Dr.  Wood, 
{United  Stales  Dispensatory.)  are,  "  extreme  prostration,  great  anxiety  and  distress' 
and  ultimately  death,  preceded  by  convulsions."  He  also  tells  us  that  fatal  results' 
(in  America)  have  been  experienced  from  its  empirical  use.  These  are  the  more 
apt  to  occur  when  the  poison,  as  is  sometimes  the  case,  is  not  rejected  by  vomitino-. 
Uses.— Lobelia  is  probably  applicable  to  all  the  purposes  for  which  tobacco  has 
been  used  (see  p.  319).  From  my  own  observation  of  its  effects,  its  principal 
value  is  as  an  antispasmodic. 

1.  In  asthma  (especially  the  spasmodic  kind)  and  other  disorders  of  the  organs  of 
respiration.— Given  in  full  dose?,  so  as  to  excite  nausea  and  vomiting,  at  the  com- 
mencement of,  or  shortly  before,  an  attack  of  spasmodic  asthma,  it  sometimes  suc- 
ceeds in  cutting  short  the  paroxysm,  or  in  greatly  mitigating  its  violence;  at  other 
times,  however,  it  completely  fails.  Occasionally  it  has  proved  serviceable  in  a 
few  attacks,  and,  by  repetition,  has  lost  its  influence  over  the  disease. 

To  obtain  the  beneficial  influence  in  asthma,  it  is  not  necessary,  however,  to 
give  it  in  doses  sufficient  to  excite  vomiting.  Dr.  Elliotson  (Lancet,  April  15, 
1837,  p.  144,)  recommends  the  use  of  small  doses  at  the  commencement,  and  says 
that  these,  should  be  gradually  increased,  if  neither  headache  nor  vomiting  occur; 
but  immediately  when  these  symptoms  come  on,  the  use  of  the  remedy  Ts  to  be 
omitted.  Given  in  this  way,  I  can  testify  to  its  good  effects  in  spasmodic  asthma. 
Jt  has  also  been  used  in  croup,  hooping-cough,  and  catarrhal  asthma,  but  with  no 
very  encouraging  effects. 

2.  In  strangulated  hernia,  Dr.  Eberle,  (Treat,  of  the  Mat.  Med.  vol.  i.  p.  48,  2d 
ed.)  employed  it  effectually,  instead  of  tobacco,  in  the  form  of  enema. 

3.  As  an  emetic,  it  has  been  employed  by  Dr.  Eberle  (op.  cit.)  in  croup;  but  its 
operation  is  too  distressing  arid  dangerous  for  ordinary  use. 

Administration. — It  may  be  given  In  powder,  infusion,  or  tincture  (alcoholic  or 
ethereal.)  Dr.  Reece  employed  an  oxymel.  The  dose  of  the  powder  as  an  emetic, 
is  from  grs.  x.  to  $j.;  as  an  expectorant,  from  gr.  j.  to  grs.  v.  It  deserves  especial 
notice  that  the  effects  of  lobelia  are  very  unequal  on  different  persons,  and  that 
some  are  exceedingly  susceptible  of  its  influence.  (Elliotson,  Lancet,  June  1832; 
and  April  15,  1837.) 

1.  TINCTURALO  BELLE,  E.  (U.  S.):  Tincture  of  Lobelia.— Lobelia,  dried,  and 
in  moderately  fine  powder,  3V.;  Proof  Spirit,  Oij.  This  tincture  is  best  prepared 
by  the  process  of  percolation,  as  directed  lor  the  tincture  of  capsicum;  but  it  may 
also  be  made  in  the  usual  way  by  digestion.) — [The  U.  S.  P.  directs  Lobelia, 
four  ounces;  Diluted  Alcohol,  two  pints.  Macerate  for  fourteen  days  and  filter, 
or  proceed  by  displacement.]  —  Dose,  as  an  emetic  and  antispasmodic,  from  fgj. 
to  fjij.  repeated  every  two  or  three  hours  until  vomiting  occur;  as  an  expectorant 
Tflx.  to  f^j.      For  children  of  one  or  two  years  old,  the  dose  is  lT[x.  TT[xx. 

I  TINCTURA  LOBELLE  jETIIEREA,  E.;  Ethereal  Tincture  of  Lobelia.— (Lo- 
belia, dried,  and  in  moderately  fine  powder,  £v.;  Spirit  of  Sulphuric  Ether,  Oij. 
This  tincture  is  best  prepared  by  percolation,  as  directed  for  tincture  of  capsicum; 
but  it  may  be  also  obtained  by  digestion  in  a  well-closed  vessel  for  seven  days.) 
This  may  be  used  in  the  same  doses  as  the  alcoholic  tincture. 

With  some  persons  the  ether  is  apt  to  disagree,  and  for  such  the  alcoholic  tinc- 
ture is  preferred.  Whillnips  ethereal  tincture,  used  by  Dr.  Elliotson,  consisted  of 
Lobelia,  lb.  j.;  rectified  spirit,  Oiv.;  spirit  of  nitric  ether,  Oiv.;  spirit  of  sulphuric 
ether,  ,^iv.     Macerate  tor  fourteen  days,  in  a  dark  place.     (Lancet,  June  3,  1837.) 

[As'has  been  staled,  page  385,  heat  injures  the  activity  of  lobelia,  when  its 
active  principle  is  in  a  free  state,  and  though  combined  with  a  weak  acid  in  the 
plant,  boilin"  is  found  to  impair  the  activity  of  the  decoction,  hence  in  making 
preparations'which  require  heat,  some  acid,  as  the  acetic,  should  be  associated 
with  it.  A  Vinegar  of  Lobelia  may  be  prepared  by  treating  four  ounces  oMobe- 
lia  by  displacement,  with  two  pints  of  diluted  acetic  acid.  With  vinegar  ol  lobe- 
lia, a  syrup  may  be  made  in  the  same  manner  as  syrup  of  squills. 

By  treanncr  the  powdered  seeds  with  eight  parts  of  diluted  alcohol,  containing 
1  per  cent,  of  acetic  acid,  a  preparation  is  obtained  possessing  the  activity  of  lobe- 
liain  a  concentrated  form  (Procter). — J.  C.] 
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